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ABSTRACT
Prior research has indicated that assistive technology (AT) devices and services can
improve the functional capability of students with autism, which includes multiple areas of student
needs, such as communication, accessibility, organization, sound, sight, academic skills, mobility,
and memory. Nevertheless, concerns persist as to how AT devices are being implemented in the
classroom; this is because teachers are experiencing a variety of barriers to using AT (Hew &
Brush, 2007). The purpose of this study is to explore the barriers affecting Saudi teachers’ use of
AT for teaching children with autism spectrum disorder (ASD). This study’s sample consists of
85 teachers who work with students with autism in the city of Riyadh in the central region of Saudi
Arabia. The study used an embedded mixed-methods design, which included two types of data
collection: quantitative data through the use of a Likert scale and qualitative data consisting of
employed open-ended questions. The data were collected using an online survey that gathered
information about participants’ demographic information, frequency of AT use, barriers to AT use,
and how these barriers affect AT use. The findings of the study revealed that teachers face firstorder barriers related to lack of resources, support, time, and training. Moreover, teachers’ limited
skills and knowledge are major second-order barriers. Most of the participants indicated that these
barriers reduce or prevent AT usage in the classroom. The teachers also reported that they use
high-tech AT more than other types of AT. The study’s results may benefit policymakers,
education department administrators, school leaders, and teachers who have direct and indirect
influence on reducing barriers to the successful use of AT.
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CHAPTER ONE: INTRODUCTION
Overview
In the last decade, many education systems have sought to provide appropriate education
for all students, especially those with disabilities, since effective and efficient instructional
methods are needed for their successful education (Smith, Spooner, & Wood, 2013). Policymakers,
administrators, educational leaders, and researchers agree that the need to utilize technology in the
classroom setting and in teaching activities is growing (Fullan, 2012; Lei & Zhao, 2007; Mishra,
2012; Wachira & Keengwe, 2011). The No Child Left Behind (NCLB) Act of 2001 promoted the
use of technology to support instruction (The Special Edge, 2003), mandating that the integration
of technology into the curriculum was required to qualify for state and federal funding. Teachers
in turn would need to learn how to integrate technology into all aspects of learning in the United
States.
Governments throughout the world recognize that the use of technology in the education
system to teach all students will increase the success of education (Handler, 1992; Ritchel, 2011).
In 2015, the US government designed a new law which was called the Every Student Succeeds
Act (ESSA) to replace the NCLB Act, wherein the focus on using technology in schools still
remains (Brown, Boser, Sargrad, & Marchitello, 2016).
The Kingdom of Saudi Arabia is currently supporting all schools to improve the country’s
education system by using technology in the classroom to provide the best education for all
students, especially those with a disability (Al-Abdulkareem, 2008; Al-Yousif, 2008).
Furthermore, Saudi governments have spent billions of dollars on the Ministry of Education with
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the intention of rebuilding learning and teaching based on technology in schools (Ministry of
Education, 2008).
Education is a fundamental right of students with disabilities in Saudi Arabia, as stated
earlier in the Saudi Basic Law of Governance (Al-Fahad, 2005; Human Rights Commission, 2017;
United Nations, 2015). Therefore, schools and teachers need to increase the use of educational
strategies based on technologies and assistive technology (AT) to meet the educational needs of
students with disabilities in the classroom (Bouck, 2016; Coghlan & Hare, 2005; Ziegler, 2007).
The use of technology in this setting has brought about change and makes for an effective learning
environment (Bucci, Cherup, Cunningham, & Petrosino, 2003; Dolenc & Abersek, 2015; Lei &
Zhao, 2007; Mishra, 2012; Protheroe, 2005; Wachira & Keengwe, 2011). Moreover, students with
autism spectrum disorder (ASD) comprise an important group that benefits from the use of
technology. In particular, AT has effective tools for participation and learning for students with
ASD (Hitchcock, Meyer, Rose & Jackson, 2006; Lancioni & Singh 2014), and it affords them the
opportunity to access the general education curriculum (Bouck & Flanagan, 2009; Edyburn, 2000;
Jeffs, Behrmann, & Bannan-Ritland, 2006; Okolo & Bouck, 2007; Parette & Stone, 2008).
The passage of the Technology-Related Assistance for Individuals with Disabilities Act
(The Tech Act of 1988) provided the first definitions of AT devices and services that helped
students with disabilities to access the general classroom setting and education curriculum. Such
accessibility can potentially have a positive impact on students’ learning (Bouck & Flanagan,
2009; Jeffs, Behrmann, & Bannan-Ritland, 2006; Okolo & Bouck, 2007) and increase the
academic, communication, independent functioning, and speech skills of students with disabilities
(Bimbrahw, Boger, & Mihailidis, 2012; DePountis et al., 2015; Goldstein & Naglieri, 2013;
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Kagohara et al., 2010; Lancioni et al. 2007; McCallum, & Sorrell 2007; Nikopoulos & Keenan,
2007; Rispoli et al. 2010).
The Americans with Disabilities Act of 1990 subsequently addresses the right of students
with disabilities to access educational settings and use AT equipment (Mondak, 2000).
Furthermore, the Tech Act was improved in 1994 to enhance access to AT devices required by
students with a disability in order to support them to succeed in schools and to be more independent
(Alper & Raharinirina, 2006). Finally, the Individuals with Disabilities Act of 2004 impacted
declared that the Individualized Education Program (IEP) should include AT devices and services
to those types of students to ensure their inclusion in the regular education environment (Bartlett,
Etscheidt, & Weisenstein, 2007).
The Ministry of Education in Saudi Arabia provides a free public education system for all
students. It also has policies and legislation to guarantee their equal access to high-quality
education (Alquraini, 2010). Despite this, students with ASD still need a policy that focuses on the
use of AT in their schools (Alrubiyea, 2010). A lack of special education services provided to
students with ASD has contributed to the Saudi government’s reconsideration of the ways in which
to improve these services (Alquraini, 2011).
The number of individuals with autism is increasing in Saudi Arabia (Alnemary et al.,
2017; El-Ansary, & Al-Ayadhi, 2012; General Authority for statistics, 2017), and teachers still
face many challenges in teaching those students (Lindsay, Proulx, Scott, & Thomson, 2014).
Educational research has provided many effective methods for teaching students with ASD
(McKissick, Spooner, Wood, & Diegelmann, 2013), for whom effective teaching methods are
necessary to help them learn new skills (McKissick, Spooner, Wood, & Diegelmann, 2013).
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One effective strategy would be to use AT to teach students with ASD, since its valuable
role in that context has long been theorized within the published research (McKissick et al., 2013;
Panyan, 1984; Pennington, 2010). Research on ASD cases and the use of technology has seen a
dramatic rise between 2000 and 2010 (Virnes, Kärnä, & Vellonen, 2015). These researchers
indicate that technology may act as an effective intervention for students with ASD (Lancioni &
Singh, 2014). Nevertheless, the debate about the effectiveness of using technology to build the
skills of students with autism is still ongoing (Burnett, 2010). Many studies have investigated the
extent of the implementation of AT for teaching students with disabilities in some countries.
However, limited studies in Saudi Arabia have examined the states of using AT to teach these
students (AlFaraj and Kuyini, 2014).
The effective use of AT in the classroom can be influenced by many factors, one of which
is how teachers apply the technology in their classrooms (Albirini, 2006; Becker, Ravitz, & Wong,
1999; Papanastasiou & Angeli, 2008). Teachers play a significant part in the success or failure of
the use of technology in teaching and learning processes (Baylor & Ritchie, 2002; Wang, Ertmer,
& Newby, 2004). They also face many barriers that impede the effective application of technology
(Cox, Cox, & Preston, 2000. Judge & Simms, 2009; Michaels & McDermott, 2003). Ertmer (2005)
has concluded that to effectively implement technology in the classroom, one must understand the
obstacles that impact teachers’ abilities and prevent them from adopting AT in the classroom. In
this regard, it is thus necessary to investigate teachers’ utilization of technology and explore all
aspects that contribute to its effective application in teaching (Huang & Liaw, 2005). The primary
purpose of this research is to explore the barriers affecting Saudi teachers’ use of AT for teaching
children with ASD.
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Statement of the Problem
There is a growing structure of knowledge regarding the employment of AT to improve
the skills of students with ASD that has contributed to the increasing prevalence of it in schools
(DePountis, Pogrund, Griffin-Shirley, & Lan, 2015; Michaels & McDermott, 2003). Federal
legislation, policy, and literature have confirmed the benefits of AT for teaching students with
ASD (Hollins, 2017). Most studies have found that when special education teachers employ AT
effectively, students’ engagement and achievement improve (Bell, McCallum, & Sorrell, 2007;
Goldsmith & LeBlanc, 2004; Kouzoukas, Siegal, & Thomas, 2000).
Nevertheless, the effective use of AT is still a concern and a critical issue for many special
education teachers (Alhossein & Aldawood, 2017; Zilz & Pang 2019). This is because teachers
are experiencing a variety of barriers to integrating technology in classrooms (Hew & Brush, 2007;
Jeffreys, 2000; Laird & Kuh, 2005; Klopfer, Osterweil, Groff, & Haas, 2009). Most studies have
found that teachers will choose to forego the use of technology when they face barriers that affect
their ability to use it (Abbott, 2003; Kurt, 2013; Shaffer, 2013).
Barriers to technology integration have been described within some educational literature
(Ertmer, 1999; Guha, 2003; Marcinkiewicz, 1994; Sheingold & Hadley, 1990). Ertmer (1999)
divided the teacher-related barriers to use technology in the classroom into two major categories:
external (first-order barriers) and internal (second-order barriers). First-order barriers are
incremental and institutional, such as acquisition of the technical skills needed to successfully
work on technology, limited resources, a lack of technical support, and limited time. Second-order
barriers are fundamental and personal, such as a lack of adequate skills, teachers’ personal
attitudes, and their beliefs. With the existence of these barriers, teachers may think that the use of
integrated technology is too distant a goal to achieve. However, few studies have investigated how
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one can overcome these barriers (Ertmer, Cindy, & York, 2006). Research of this type is important
because the challenges facing teachers require attention and solutions.
In many countries, they believe that the effective use of strategies and practices falls to
teachers (Davis, 2002) and that the teacher plays a critical role in the teaching process (Groff &
Mouza, 2008; Inan & Lowther, 2010; Keengwe et al., 2008; Whitaker et al., 2015). In Saudi
Arabia, the Ministry of Education has emphasized the importance of the teacher preparation
programs and professional development to improve teachers' knowledge and skills necessary to
implement AT for students in classrooms (Aldabas, 2015). While the literature regarding teacher
preparation states that teachers have limited opportunities in-depth knowledge of AT (Bausch,
Ault, Evmenova, & Behrmann, 2008). For the most part, teachers are not properly trained in using
AT, which is essential for teaching students with ASD in the classroom (Alkahtani, 2013; Alsalem,
2010; Lee & Vega, 2005). To achieve the effective use of AT, all barriers that affect teachers’
abilities to use AT must be reduced or removed. Therefore, determining these barriers is important.
Many studies have examined the effective use of ATs for teaching students with ASD in
the classroom (Daud, Maria, Shahbodin, & Ahmad, 2018; Desideri et al., 2020). However, few
studies have explored AT practices and the barriers that are often influential factors in effective
AT use in the classroom (Alfaraj & Kuyini, 2014; Subihi, 2014). This lack of research is
particularly problematic for the education system in Saudi Arabia because of the large number of
students with ASD in the schools.
This study thus seeks to highlight the teachers’ perspective regarding barriers to the use of
AT. An understanding and a reflection on their perspective will assist policymakers, education
department, and school leaders in reducing those barriers (Daniels, Jacobsen, Varnhagen, &
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Friesen, 2013; Ertmer et al., 2012; Lim et al., 2013). Furthermore, necessary support can
consequently be provided for teachers and schools to utilize AT in classrooms.
Purpose
Since special education teachers are the end users of AT, they have a fundamental role in
its success or failure in the educational purposes (Mueller, Wood, Willoughby, Ross & Specht,
2008). The present study used data from a mixed-methods approach with those types of teachers
who work in Saudi Arabian schools to explore the perceived barriers of the use of AT and to
increase the understanding of why such teachers are successfully or unsuccessfully using AT as a
classroom tool for teaching students with ASD.
The study was not intended to evaluate a teacher's ability to implement AT; it aimed to
identify, explore, and interpret the first- and second-order barriers to the use of AT through the
lived experiences of teachers. The results of the study provide valuable information to the Special
Education Department, school leaders, and education department administrators who will be
contributing to reducing or removing the current barriers facing special education teachers when
integrating AT in the classroom. The primary purpose of this study was to explore the barriers
affecting Saudi teachers’ use of AT for teaching children with ASD.
Research Questions
The best approach to identify the perceived barriers is the use of both qualitative and
quantitative methodologies, which led to an exploration of the commonalities in special education
teachers’ failure to integrate AT to help ASD students develop learning skills. The study used of
the following central research question to guide the development of the research design:
What barriers do teachers identify as hindering their ability to use AT for teaching children with
ASD? This question was answered by exploring the following four questions:
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1. How often do Saudi teachers use AT in the classroom with students with ASD?
2. What extrinsic (first-order) barriers affect Saudi teachers’ abilities to use AT for teaching
children with ASD?
3. What intrinsic (second-order) barriers affect Saudi teachers’ abilities to use AT for
teaching children with ASD?
4. How do the perceived barriers affect teachers’ abilities to use AT within the classroom?
Significance of the Study
The significance of current research within the special education systems of Saudi Arabia
and other countries is manifold. First, understanding the barriers to AT integration could allow
teachers to perform their tasks to fulfill the needs of students with ASD, since the literature
supports that AT is a successful tool to improve the academic skills, self-efficacy, independence,
and quality of life of those students (DePountis et al., 2015; Goldstein & Naglieri, 2013).
Second, this research contributes to the field of autism, particularly in Saudi Arabia. The
findings of the research will be shared with The General Administration of Public Education in
Riyadh. Data collected from the mixed-method approach will provide insights into the barriers
affecting the successful use of AT in the classroom, and Saudi Arabian officials could utilize those
insights to reform current practices related to technology support, resource management, and
increased professional development opportunities for special education teachers to ensure that they
have the ability to integrate AT to teach students with ASD.
Third, this research contributed to the body of literature related to barriers that prevent
special education teachers from using AT with students with ASD. Little research exists that
explores the barriers affecting special education teachers’ adoption of AT to teach students with
ASD in the classroom (Bausch et al., 2008; Edyburn, 2009; Edyburn, 2013; Quinn, Behrmann, &
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Mastropieri, 2009; Sze 2009). Moreover, more research is needed (Burke, 2014; Gaffner, 2015;
Gentry, Wallace, Kvarfordt, and Lynch, 2010; Kopcha, 2012).
Fourth, the findings from this research could benefit education department administrators,
who have a direct and an indirect influence on the actions that will reduce barriers to the successful
use of AT. Fullan (2007) has indicated that reducing barriers is the cornerstone of achieving
successful educational reform. Therefore, exploring and reflecting on teachers’ perspectives about
the barriers to AT use will help education department to provide the necessary support to special
education teachers.
Fifth, reducing the obstacles to AT integration is a critical issue and must be understood to
achieve the best results. Teachers provided valuable information to this research through an
exploration of what special education teachers experience in their classroom environment. Without
asking teachers to explain and identify the first- and second-order barriers that they face when
integrating AT into the classroom, it remains of limited use (Gulbahar, 2007; Van Barneveld, 2008;
Weisner, 2014).
Finally, the use of AT by special education teachers indicates the need for continued
research into the types of barriers (extrinsic or intrinsic) inhibiting teachers’ use of the technology
in the classroom (Al Faraj & Kuyini, 2014; Subihi, 2014). The findings of this study helps future
researchers explore other barriers.
Conceptual Framework
Most teachers who fail to use technology in the classroom often claim that obstacles exist
that prevent its use in teaching their students (USDOE, 2015; Wright, 2013). The study’s
Conceptual framework is based on Ertmer’s (1999) the main article, and Ertmer et al.’s (2005,
2006, 2008, 2010) subsequent examinations of technology use in the classroom. Ertmer (1999)
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describes the first-order barriers to integrating technology as being extrinsic to teachers, such as
lack of resources, lack of time, lack of training, and lack of support. In contrast, second-order
barriers are intrinsic to teachers, such as teachers’ beliefs and attitude, a lack of confidence, and a
lack of knowledge. Ertmer’s assumption on extrinsic and intrinsic barriers provides a solid
foundation for many researchers to explore those barriers (Brush, Glazewski, & Hew, 2008; Chen,
2008; Hew & Brush, 2007; Hinson, et al., 2006; Lowther, et al., 2008; Schoepp, 2004; Wachira &
Keengwe, 2011; Wang & Reeves, 2003).
Ertmer followed Brickner’s (1995) concept of first-order and second-order barriers that
built on the models of change by Fullan and Stiegelbauer (1991). Dianna Brickner has developed
a theoretical framework to evaluate the barriers that hinder a teacher when implementing
technology for educational purposes in the classroom. Furthermore, Brickner (1995) divided these
barriers into extrinsic and intrinsic barriers. She defined both of them as “obstacles which impede
the effective implementation of a projected change or innovation” (Brickner, 1995, p. 6). Teachers
can easily identify first-order barriers to change because these barriers exist outside of their control,
for example the lack of teacher access to AT devices. Conversely, teachers are reluctant to admit
to the existence of second-order barriers because these barriers exist within the teacher, for
example negative attitudes of teachers toward the use of AT to teach students with ASD.
Brickner's framework is based on the work of three preeminent educational change
theorists: Roger’s (1983) diffusion of innovation, Fullan’s (1991) meaning of educational change,
and Cuban’s (1993) constancy and change. The concept of change has provided rich commentary
on the phenomenon of change in educational systems (Cuban, 1993; Fullan, 1991; Rogers, 1983).
Rogers’s concept of diffusing innovations has contributed to identifying teachers’ barriers
to the integration of educational innovations in classrooms and explaining why some educational
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innovations succeed while others fail. The implication of diffusion of innovation is that it requires
a time commitment from an individual who participates in embracing innovation, since he or she
must fully understand the adopted innovations. Qualified change agents who work with school
leaders must thus facilitate innovation for them. In addition, to study the use of technology in
schools, the focus should be on the nature of the type of technology, ways in which to use
technology in education, the barriers to its effective use, and the characteristics of teachers.
Educational change is related to concepts of the objective reality of the innovation and the
subjective realities of the individual. The works of Michael Fullan have focused on the reform and
change of the education system. Fullan (1982, 1991) has focused on roles, strategies, and change
and suggests that the change process has four broad phases: initiation, implementation,
continuation, and outcome. Fullan, (2007) also identifies eight major factors that affect the
initiation phase: "1. Existence and quality of innovations, 2. access to innovation, 3. Advocacy
from central administration, 4. Teacher advocacy, 5. External change agents, 6. Community
pressure/ support/apathy, 7. New policy-funds, and 8. Problem-solving and bureaucratic
orientations" (Fullan, 2007, p 70)
Cuban proposes a framework for understanding change. He categorizes educational change
as being first- and second-order change, and he labels them as “incremental” and “fundamental.”
Summary of Methodology
This study used a mixed-methods approach to explore the barriers affecting Saudi teachers’
use of AT for teaching children with ASD. A mixed-methods contributed to the better
comprehension of the research questions and the problem more than quantitative and qualitative
that used by itself (Creswell, 2013). This study used online surveys that included quantitative data
through the Likert scale and qualitative data that used open-ended questions. Therefore, the
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elements of embedded mixed methods design have the potential to develop a complete exploring
the practices of AT and barriers that often the influential factors in effective use it in the classroom
(Doyle & Byrne, 2009). The instrument built based on Ertmer (1999) framework, which
categorizes the barriers that influencing teachers’ ability to effectively use for technology in the
classroom.
Definition of Terms
The purpose of this section is to define several key terms in this research. Definition of
terms is important to clarify and understand the significant concepts of this dissertation.
Assistive Technology
This consist of all tools or technological devices designed to support individuals with
disability to enhance access to learning material effortlessly and to gain skills (IDEA, 2004;
Schoepp, 2005). The Assistive Technology Act of 1998 and 2004 defines AT as “Any item, piece
of equipment or product system whether acquired commercially off the shelf, modified, or
customized that is used to increase, maintain or improve functional capabilities of individuals with
disabilities” [20 U.S.C. Chapter 33, Section 1401 (26)].
Integrating Technology
This involves the use of technology resources and technology-based practices in
instruction, curriculum, and learning in the classroom (Anderson & Dexter, 2005; NCES, 2005).
Barriers
These are any factors that lead to the prevention of or reduction in the use of instructional
innovation in teaching methods in the classroom (Alaugab, 2007; Beggs, 2000).
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Autism Spectrum Disorder
Children with autism have varied skills and deficits. The Individuals with Disabilities
Education Act 2004 (IDEA; 2004) describes ASD as developmental disabilities that affect
communication and socialization and which negatively affect the academic skills of children. The
increasing rate of students with ASD to 1 in 54 children (CDC, 2016). Furthermore, 90% of
children with ASD have limited expressive language with the development of words or phrases
(Pickles et al., 2013). Children with ASD also face a challenge in learning new academic skills
because of delayed language acquisition and social skills, which pose a challenge for educators in
helping their students to access the general classroom (U.S. Department of Education 2015; Wood,
Thompson, & Root, 2015).
Conclusion
Assistive technology is a powerful tool for teaching students with ASD when special
education teachers use it effectively. While it is recognized that AT can provide a broad range of
benefits for students with ASD, teachers are the most significant factor affecting the successful
use of the technology among students with disabilities (Edyburn & Gardner, 1999; Hitchcock,
Meyer, Rose & Jackson, 2002 Wojcik, Peterson-Karlan, Watts, & Parette, 2004). Many barriers
affect special education teachers’ successful use of AT in the classroom (Derer et al., 1996; Ashton,
2005; Ault, Bausch, & McLaren, 2013; Borg & Ostergren, 2015; Bouck, 2016), and this success
of AT integration depends on how teachers are using the technology. In general, while many
studies have examined the effects of use the AT into education and teaching students with ASD, a
limited amount of research focuses on teachers’ perspectives regarding the challenges of
implementation of technology in their context (Luckin et al., 2012).
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CHAPTER TWO: LITERATURE REVIEW
Introduction
In this chapter, many studies are reviewed to provide an overall understanding of the
barriers that affect teachers’ ability to use assistive technology (AT) to support students with
autism spectrum disorder (ASD). The beginning of chapter two is an overview of the education
system of Saudi Arabia, and following provides more detailed information about teachers of
students with autism, while the literature highlighted the needs of students with ASD, then
describes AT and provides multiple benefits of using such technology. The next section reviews
the legislation and regulations that strove to increase the legal rights of individuals with a disability
and integrate AT into their schools.
The final section deals mainly with barriers to the usage of AT. For this section of the
literature review, these barriers are divided into two categories, namely, first- and second-order
barriers, following Ertmer’s (1999) concept of barriers, which was explored in the theoretical
framework of this dissertation in chapter one. The following were cited as the top teacherperceived barriers that hinder the successful utilization of AT in classrooms: lack of access, lack
of time, lack of training, lack of support, teachers’ beliefs and attitude, lack of confidence, and
lack of knowledge. Most of this literature review collected data from U.S studies describing
barriers related to the use of AT. More research on this topic is required in Saudi Arabia, with
specific attention to special education teachers’ perceived barriers.
The importance of using AT to support students with ASD has recently caused a dramatic
increase in the number of studies about it (DiGennaro Reed, Hyman & Hirst, 2011; Fletcher14

Watson, 2014; Goldstein & Naglieri, 2013; Keintz et al., 2014; Knight, McKissick, Saunders 2013;
Myles, 2009; Parette & Peterson-Karlan, 2007; Ramdoss et al., 2011; Ramdoss et al., 2012; Wainer
& Ingersoll, 2011). The search strategy of this literature was based on several databases, which
include PsycINFO, ProQuest Dissertations and Theses Global, and Google Scholar. The key terms
used in these databases include the following: Assistive Technology, Barriers Assistive
Technology, Barriers Technology Autism, Obstacles Assistive Technology, Teachers Assistive
Technology, Technology Autism, Barriers Technology, Saudis special education teachers, and
Autism Saudi Arabia.
The Education System in Saudi Arabia
Crucial reforms in the education sector in the country have occurred since its establishment
approximately 90 years ago. Education was initially perceived to be a privilege reserved for rich
families only; in fact, it was thought to be for children from elite families (Bowen, 2014). However,
gradual changes are currently being witnessed with respect to the construction of education
facilities. According to the Ministry of Education (2018), the number of government-sponsored
schools and private schools, as well as international schools, is much higher than 28,000 with a
capacity for approximately 5 million students. The Ministry of Education provided an equal
budget, consistent teachers’ salaries, and the same curriculum for all schools. In addition, special
needs students are also included in regular classrooms or in special education classrooms to meet
their special needs.
At this time, education has become a top need for the Saudi government, which distributes
around 33% of the yearly budget to education. Nevertheless, the substantial budget for education
does not legitimize the truth that the special education sector in Saudi Arabia still faces numerous
hardships in the modern era. The history of Saudi Arabia demonstrates that special education is
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still an emerging issue. However, Saudi government offers free education to all students, including
those with disabilities. This has helped students with disabilities to pursue independent living with
less support from the outside (Al-Mousa et al., 2006).
In Saudi Arabia, individuals with disability were not given services before 1958 (Al-Ajmi,
2006). The guardians of students with special needs were responsible for providing any help to
these individuals. In 1958, special education programs for such students began to develop in Saudi
Arabia, with a number of students with visual impairment obtaining their education from
institutions recognized as scientific institutes (Al-Kheraigi,1989). Then, the Ministry of Education
established the Administration of Special Education in 1962. The purpose of this administration
was to create and develop the special education programs for students with disabilities (Afeafe,
2000). This initiative was followed by the setup of three special education programs – in Aneaza,
Makkah, and Alhofouf – in 1964 to satisfy the different needs of students. These schools were
collectively called the Al-Noor Institute and were bolstered by the Ministry of Education (AlMousa, 1999).
Thereafter, clear and strict regulations were implemented guaranteeing the rights of
individuals with disabilities, better education services, and qualified personnel to offer these
services (Al-Quraini, 2010). By 1987, approximately 27 schools and training institutes had
consequently been established to provide education to students with disability across the country.
The institutions were Al-Noor, Al-Amal, and Intellectual Education Institutes (Al-Kheraigi, 1989).
Likewise, service and supports for individuals with disabilities from the government and nongovernment associations increased by 1990.
Education for children with ASD subsequently began in the 1990s, soon after the
culmination of the Gulf War between Kuwait and Iraq (Al-Faiz, 2006; Aldabas, 2015). A Kuwaiti
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woman came to Saudi Arabia and established the first classroom for four children with autism at
Al-Faisaliah Women’s Charitable Society. Following this major initiative, different centers
continued to emerge to serve children with ASD. Official services started in schools in 1997 to
serve 13 students with ASD. In 2000, the General Secretariat for Special Education created the
many programs for students with ASD to be educated in special education schools. Furthermore,
various classrooms for students with ASD have continually been established in public schools (AlMousa, 2010).
A recent publication indicates that the Ministry of Education offers special education to
over 2698 children with autism (Ministry of Education, 2018). The students were served in
inclusive and special education classrooms in different public schools or special education schools.
Regardless of the massive efforts made by the Ministry of Labor and Social Development and
Ministry of Education to improve educational and rehabilitation services, the number of students
with autism attending these schools remains low; the students go to neighboring countries, as
Jordan, the United Arab Emirates, and Egypt, or to Western countries such as the US and the UK
for the same services.
AlQuraini (2011) states that no special services are offered for other areas of disability,
such as attention deficit and hyperactive disorder (ADHD) or behavioral and emotional disorders,
since these appear to be disorders rather than disabilities. In essence, children with cognitive
disabilities attend separate classrooms inside public schools, and they share extracurricular
activities with students in general classrooms. The schools offer special education curricula to
these children that differ from the common curriculum offered in general classrooms (Al-Mousa
et al., 2006).
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As noted by Alnemary et al. (2017), other challenges in the services of students with ASD
such as diagnostic issues and inclusive education. Social status and location also affect families’
abilities to look for diagnosis and education of their children. As indicated in Alnemary et al.’s
report, there are limited services offered in small cities. Therefore, if the families do not reside in
a big city, special education services and public schools are not meet the needs for their children.
As a consequence, regardless of the fact that education in Saudi Arabia is free, it is not accessible
to all. Most students with ASD attend private institutions for which their families pay heavily. It
has been a common practice for one to travel to the major cities to obtain private services; however,
this is dependent on one’s financial strength and level of knowledge.
Teachers of Students with Autism in Saudi Arabia
The need for well-trained teachers has become increasingly important in light of the
growing number of students with ASD in schools (Razali et al., 2013; Sansosti & Powell-Smith,
2008; Zager, 2005). Teachers of students with ASD must possess sufficient knowledge and skills
to successfully teach their students with autism (Hart & Malian, 2013). Students with ASD could
access to the general educational setting when they receiving an appropriate education (Edyburn,
2000; Schlosser & Blischalk, 2004). They should have an understanding of the variety of needs of
students with ASD along with the ability to identify and utilize the best practices to teach their
students. The broad knowledge of teachers pertaining to the autism field plays an important role
in effectively meeting students' needs. Some studies have revealed that the weakest aspect of
teaching students with ASD is teacher preparation (Hart & Malian, 2013; Razali et al., 2013;
Scheuermann et al., 2003).
The Ministry of Education, as a government ministry responsible for all Saudi universities
and schools, pays much attention to ensuring the quality of teachers who teach students with ASD
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(Center for Autism Research, 2014) as well as recruiting and training teachers at all levels. In Saudi
Arabia, the Ministry of Education provides financial incentives for principals and teachers who
work with students with a disability. For example, teachers who teach individuals with a disability
receive a 30% higher monthly salary than other teachers (Al-Mousa, 2010).
Some Saudi universities offer a teacher preparation program in the autism field. The first
two years of this program focus generally on the special education area, with an introduction to
special education courses, an overview of all disabilities, and strategies and practices to teach
students with a disability. Thereafter, students in this program complete coursework in the autism
field within two years that will improve their understanding. The program also includes a fourmonth internship that will provide access to special education classrooms. During this internship,
pre-service teachers in an early stage visit the school in order to become acquainted with students
with ASD, the classroom environment, and ways in which to use the best practices and strategies
to improve students' skills. (Jobling & Moni, 2004; Loiacono & Valenti, 2010). In Saudi Arabia,
much of the discussion is still focused on the efficacy or inefficacy of teacher preparation programs
because most departments of special education are relatively new (Almasoud, 2010; Haimour &
Obaidat, 2013).
Despite the Ministry of Education and universities’ current efforts to improve the quality
of special education teachers, many weaknesses still exist in teacher preparation for autism (AlFaiz, 2006; Barnhill, Sumutka, Polloway, & Lee, 2014; Donaldson, 2015; Scheuermann et al.,
2003). A number of aspects should thus be reformed within preparation programs for teachers of
students with ASD (Hart & Malian, 2013; Loiacono & Feeley, 2009). In-service teachers have
negative impressions of preparing special education teachers at universities because of a lack of
courses on identifying goals for students with disabilities and insufficient courses about transition
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services (Alnahdi, 2014). Furthermore, the teachers reported a lack of courses focused on
inclusivity (Aldabas, 2015). On the other hand, only one course exists on AT for pre-service
teachers in Saudi Arabia (Alquraini, 2011).
Haimour and Obadiat (2013) used the Autism Knowledge Questionnaire (AKQ) to
evaluate the level of Saudi teachers; knowledge about autism. Participants consisted of 391
teachers from Jeddah city, and the findings of the study revealed that teachers have a weak level
of knowledge about autism. This has also been explored in another study by Almasoud (2010):
most of the Saudi teachers who teach students with ASD had limited knowledge of autism and
lacked the skills to teach them. Special education teachers face many difficulties in teaching
students with ASD, and continued high-quality professional development for these teachers will
reduce most of the obstacles in implementing strategies and practices in classrooms (Donaldson;
2015). Training special education teachers on effective strategies through multiple resources is
required because many teachers have limited knowledge on employing these strategies with their
students with a disability (Scheuermann et al., 2003). Equally important, preparation for preservice and in-service teachers is a central factor that impacts on the effective use of AT to teach
students with disability in classrooms (Cramer et al., 2015).
Importance of Teachers of Students with Autism Training on use AT
The use of AT for students with ASD is an effective learning support because of the many
benefits of integrating it in a classroom (Goldsmith & LeBlanc, 2004; Lancioni & Singh 2014).
Special education teachers play a critical role in determining the types of AT devices that will be
effective for each student with ASD (Bausch & Hasselbring, 2004; Gooler, Kautzer, & Knuth,
2000; Mosenthall et al., 2004). Training teachers on AT devices is one of the most important
factors that help the successful implementation of AT in the classroom (Alquraini, 2011). The
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main challenge is that most teachers lack knowledge about using AT to meet the needs of their
students (Abner & Lahm, 2002; Beigel, 2000; Michaels & McDermott, 2003; Nelson, 2006).
Teacher preparation programs should thus allow learners to have repeated exposure to practices
and the use of AT devices and services that will contribute to increasing their skills and knowledge
(Bausch & Hasselbring, 2004; Judge & Simms, 2009; Michaels & McDermott, 2003; Smith,
2000). Multiple opportunities for practical experience to improve the skills of special education
teachers in successfully implementing AT are much-needed (Van Laarhoven & Conderman,
2011). Judge and Simms (2009) evaluated AT training at the pre-service level for special education
teachers at institutions of higher education. The finding has indicated that 33% of bachelor degrees
and 25% of master degrees provided AT coursework. The authors have also reported that 86% of
undergraduate programs provided one AT course during a teacher's preparation period. These
results indicate that a large number of special education teachers began to work at schools without
AT skills and knowledge.
Effective professional development contributes to a positive impact on a teacher’s teaching
practices in the classroom, which reflects positively on student learning (Gulamhussein, 2013;
Vescio, Ross, & Adams, 2008). Fullan (1991) defines professional development as “the sum total
of formal and informal learning experiences throughout one’s career from pre-service teacher
education to retirement” (p. 326). Professional development depends on teachers remaining up-todate in the assistive technology services context in order to ensure that teachers of students with
ASD succeed in using AT. One of the primary causes of ineffective professional development is
that it does not fit the needs of teachers (Mezill, 2010). Providing effective professional
development involves the sharing of teachers’ experiences pertaining to designing, developing,
and reforming professional training to match their needs (Hargreaves & Fullan, 2012).
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Schools and education departments should ensure that teachers have continuous access to
skills and comprehensive knowledge to meet those teachers’ needs for the learning process
(Archibald, Coggshall, Croft, & Goe, 2011). Professional development is not limited to workshops
or training courses, but rather involves ongoing interaction between the teacher and the
surrounding environment. The teacher also requires continuous education to successfully and
effectively employ the strategies and teaching practices in the classroom (Fullan, 2007). Alkahtani
(2013) reported that over 84% of general and special education teachers were interested in
receiving professional training related to AT use in their classroom.
Many studies have asserted that a strong relationship exists between effective use of AT
with students with a disability and teachers’ knowledge of AT (Michaels & McDermott, 2003).
For the useful integration of AT, special education teachers must have sufficient knowledge of AT
devices and services (Oyler, 2001). Many scholars have therefore suggested that teacher
preparation programs at colleges should provide a deep understanding of AT for students in the
early stage of their studies. Teacher preparation programs contribute to improving teachers’
knowledge and helping them to correctly make decisions to implement AT services with their
students in the future (Bausch & Hasselbring, 2004; Edybum & Gardner, 1999; Langone, Malone,
Stecker, & Greene, 1998; Maushak, Kelley, & Blodgett, 2001; Michaels & McDermott, 2003;
Office of Technology Assessment, 1995).
However, AT content must be permanently incorporated into core courses, teachers’
preparation, and professional development (Aldabas, 2015; Ashton, 2005; Lahm, 2005).
Furthermore, some faculty members who are responsible for teacher preparation programs have a
lack of knowledge regarding AT devices and services (Judge & Simms, 2009; Okolo & Diedrick,
2014). This limited knowledge is negatively affecting the preparation of teachers relating to the

22

use of AT in the future. Another study by Michaels and McDermott (2003) concluded that faculty
members’ lack of knowledge and expertise about AT impedes the successful use of the technology
to teach students with disabilities. Most of the pre-service teachers received a brief overview of
AT devices and services within fundamental courses (Judge & Simms, 2009). To help improve
teacher quality, Morrier et al. (2011) have suggested that a key objective during the teacher
preparation period must be to allow pre-service teachers to gain field experience in order to grant
them the opportunity to work with students with ASD. In Saudi, more importantly, the Ministry
of Education must support professional development programs focused on using AT in workrelated scenarios to train in-service teachers (Aldabas, 2015).
Students with Autism
Autism is a developmental disorder affecting social skills, repetitive behaviors, and verbal
and non-verbal communication (Geschwind, 2009; Le Couteur & Szatmari, 2015; Lichtenstein et
al., 2010; National Research Council, 2001). Autism is usually detectable between the ages of 2
and 3 years old (Al-Salehi, Al-Hifthy, & Ghaziuddin, 2009; Chamak et al., 2011; Howlin &
Asgharian, 1999; Lord et al., 2006; National Autistic Society, 2012; Siklos & Kerns, 2007). In
2016 statistics of the Centers for Disease Control and Prevention (CDC) have reported that 1 in 54
children in the US has autism (CDC, 2016; Maenner, Shaw, & Baio, 2020). On average, in terms
of the prevalence rate, 1 in every 42 boys and 1 in every 189 girls were diagnosed as children with
ASD (CDC, 2014).
The number of individuals with ASD grew by 119.4% from 2000 to 2010 (CDC, 2014),
and it is the fastest-growing developmental disability in the US (Alegria, Pescosolido, Williams,
& Canino, 2011; CDC, 2008; Zager, 2005). Based on data from 2011–2013 until 2014, there has
been a considerable increase in the prevalence of ASD. In 2013, the rate of prevalence increased
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by 1.25%, and 2014 data indicated that the prevalence of ASD increased by 2.24% (Zablotsky et
al., 2015).
In fact, the number of individuals with ASD is increasing dramatically because of increased
individuals’ diagnosis and awareness of autism (Amaral, Dawson, & Geschwind, 2011; Downs &
Downs, 2010; Gernsbacher et al., 2005; Sansosti & Powell-Smith, 2008; Zager, 2005). However,
many individuals are still undiagnosed as children with autism (Russell, Ford, Steer, & Golding,
2010), while 55% to 66% of individuals with ASD traits were undiagnosed (Kim et al., 2011;
Russell et al., 2010).
The new diagnostic criteria, DSM-5, from the American Psychological Association (APA)
have integrated autism, Asperger’s disorder, and pervasive developmental delay into one broad
category called “autism spectrum disorder” (APA, 2013; Glicksm, 2012; Harrison, 2012).
Individuals with ASD have difficulties with social interactions, communication, and repetitive
behaviors (Anderson, Northam, Hendy, & Wrennal, 2001; Brasic, 2013; Ji & Findling, 2015;
Kabot et al., 2003; Ratey, 2001; Rodriguez, 2011). The fifth edition of the DSM (DSM-5) has
reduced the characteristics from three to two, including social communication across multiple
contexts and restrictive or repetitive behaviors (APA, 2013; Frieden et al., 2014). The 90% of
children with ASD who have expressive language are extremely limited in the development of
words or phrases (Pickles et al., 2013). No relevant medical tests currently exist to diagnose autism;
it can only be diagnosed based on the behavior and development of the child (Jeans et al., 2013).
An increasing number of students with ASD are present in schools, and teachers face many
challenges in teaching them (Lindsay, Proulx, Scott, & Thomson, 2014). Educational research has
provided many effective methods for teaching students with ASD (McKissick, Spooner, Wood, &
Diegelmann, 2013). Furthermore, a large number of existing studies in the broader literature have
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highlighted challenges and obstacles when teaching these students special education teachers have
reported that a lack of both knowledge about autism and appropriate teaching methods is the largest
problem (Alkahtani, 2013; Bausch, et al., 2008; Barned, Knapp, & Neuharth-Pritchett, 2011;
Donaldson, 2015; Haimour & Obaidat, 2013; Hendricks, 2011; Loiacono & Valenti, 2010;
McCormick, 2011; Young, Mannix McNamara, & Coughlan, 2017; Simpson, Mundschenk, &
Heflin, 2011).
Children with ASD face a challenge in learning new academic skills because of delayed
language acquisition and poor social skills, which pose a challenge for educators in helping their
students to access the general curriculum (Wood, Thompson, & Root, 2015). Education and early
intervention are major factors to improve the skills of students with ASD and meet the needs of
these students (Rattaz et al., 2012; Ruble & McGrew, 2007; Thomas, Morrissey, & McLaurin,
2007). Improving adaptive, social, and communication skills for students with ASD is of major
importance to enable them to complete educational tasks independently.
In general, 35% of young adults with autism do not have a job (Shattuck, Orsmond,
Wagner, & Cooper, 2011), and 50% of individuals with ASD do not enter any type of postsecondary educational programs (Chiang et al., 2012; Taylor & Seltzer, 2011). Concerns in
educating and supporting individuals with ASD remain (Callahan et al., 2008). Therefore, the
provision of equal and quality education is important to all individuals with ASD and can result in
a better life and independency (Daugherty, 2012). Special education teachers should possess the
abilities to implement behavioral interventions, practices, and strategies in order to support and
teach students with ASD (Koegel, Singh, & Koegel, 2010). Without using best practices to
teaching these students, their lives become difficult (Callahan, Henson, & Cowan, 2008).
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One effective strategy would be to use AT to teach students with ASD. The technology
plays a valuable role in improving the skills of students with ASD that have long been theorized
within the published research (Kuo et al., 2013; Panyan, 1984; Pennington, 2010; Scherer, 2004).
Assistive technology plays a critical role in helping students with a disability to be more
independent in the classroom and in life in general (Bryant & Bryant, 2003).
Individuals with ASD are drawn to technology, especially mobile devices (Hume, Boyd,
Hamm, & Kucharczyk, 2014). Many studies have indicated that individuals with ASD usually
enjoy engaging in technology-based activities (Goldsmith & LeBlanc, 2004; Goodwin, 2008; Kuo
et al., 2013; Porayska-Pomsta et al., 2012; Shane & Albert, 2008). Kuo, Orsmond, Coster, and
Cohn (2014) reported that most teens with ASD spent 5 hours daily on a computer playing games
or browsing websites and 2 hours daily watching TV. Mazurek et al.’s (2012) study confirm the
same results. They assert that teens with ASD spent more time on technology devices than teens
in other disability categories.
The Number of Students with Autism in Saudi Arabia
While the Ministry of Education has registered some success, the numbers of students with
ASD in Saudi schools are still limited despite the efforts of the past 20 years. While several
previous studies reported the number of individuals with ASD in Saudi Arabia, those studies have
a noticeable discrepancy between their numbers. For example, some studies have stated that the
frequency of ASD is 18 per 10,000 children (El-Ansary, & Al-Ayadhi, 2012; Murshid, 2011),
whereas another study has reported that 6 in 1,000 are diagnosed as individuals with ASD
(Aljarallah, Alwaznah, Alnasari, & Alhazmi, 2007), that substantially higher than former
estimates. Furthermore, most researchers have reported that the number of individuals with ASD
in Saudi Arabia is approximately 167,000 (Aljarallah et al., 2007). However, according to official
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statistics in the country, 53,282 children have been diagnosed with autism, and they comprise
0.26% of the population (General Authority for statistics, 2017).
The number of students with ASD not being significant in public or special education
classrooms, many students need special education services. In Saudi schools, only 14% of students
with ASD are receiving education from pre-kindergarten to Grade 12 (Alnemary et al., 2017). The
distribution of institutes and programs that provide services for students with ASD in Saudi is
continues to grow. Moreover, a lack of services forces the parents of children with ASD to travel
to, for example, Egypt or Jordan because of the low cost of services in those countries. In addition,
some parents seek out high-quality special education services for their children in the UK or the
US.
Assistive Technology (AT)
The AT devices have ability to improve the functional capability of individuals with
disabilities, which includes multiple areas of student needs, such as communication, accessibility,
organization, sound, sight, academic skills, mobility, and memory (Parette & Wojcik, 2004; Poel,
2007). Special education teachers’ efforts to improve the functional capability of students with
ASD becomes effective when they successfully utilize AT devices and services. It is clear that AT
has an important mode to help students with a disability to enjoy fuller participation in their
schools, homes, and society (Raskind, 2008; U.S. Department of Education, 2000). Furthermore,
AT increases their ability to access the general curriculum in a regular class setting (Bartlett,
Etscheidt, & Weisenstein, 2007; Edybum, 2011; Michaels, Prezant, Morabito, & Jackson, 2002;
Wood, Thompson, & Root, 2015). Special education teachers with an IEP team make the decision
regarding whether students with disabilities need AT devices. Each decision is made for every
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student individually, and the specific types of AT devices and services are then employed in the
IEP (Bouck & Flanagan, 2016).
General technology has become user-friendly, available, and cheaper than before
(Jacobsen, 2012). The recent developments in technology demonstrate how thin the dividing line
is between AT and instructional technology. Scholars have mentioned the existing difficulties in
identifying the differences between AT and instructional technology (Fichten, Asuncion, Scapin,
& 2014; Okolo & Diedrich, 2014). On the one hand, when instructional technology is used for a
specific student with a disability to meet an IEP goal, it is more likely to be defined as part of AT
devices and services (Virga, 2007). On the other hand, AT helps students with a disability to be
more independent. However, when using AT with all students, it becomes instructional technology
(Edybum, 2011). In other words, AT is utilized for individual students, whereas instructional
technology means using technology tools for the purpose of improving curricula and instruction
to all students.
It is important to realize that AT as any type of technology has the possibility to improve
the performance of individuals with a disability (Lewis, 1998). For example, AT has the potential
to support a student with ASD regarding "access to information, their abilities to convert that
information to knowledge, and their communication of this knowledge to others" (Caverly &
Fitzgibbons, 2007, p. 38). The definition’s lack of clarity offers flexibility for teachers to decide
which device could be considered as either assistive or non-assistive technology, based on the way
in which it is used with students with disabilities, and which technology is needed for each of these
students (Georgia Project for Assistive Technology; 2003).
In addition to the ambiguity in the definition of AT, multiple terms are used to define the
types of AT, although none of them change the original meaning. There are three categories of AT
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devices that enhance the capability of children with disabilities: low-tech, mid-tech, and high-tech
devices (Kroth & Edge, 2007; Myles, 2009):
Low-Tech Devices
These devices do not require batteries or electricity (Beck, 2002; Myles, 2009), do not use
electronic components, and are relatively inexpensive (Dell, Newton & Petroff, 2008). Example
of these types of devices are adaptive utensils, pencil grips, picture communication systems, ETran frames, and page holders (Behrmann, 1998; Canter, Jeffs, & Judge, 2008).
Mid-Tech Devices
These devices do not have complex or mechanical features, and they are manually
operated. Furthermore, to work, they require at least a battery or to be connected to a power source.
Mid-tech devices are usually less expensive than high-tech devices (Blackhurst, 2005; Myles, 2009
Stachowiak & Estrada-Hernandez, 2010). They include calculators, video cassette players,
personal spelling devices, talking picture albums, audio books, picture communication symbols
(PCSs), and digital recorders (Blackhurst, 2005a).
High-Tech Devices
These devices require a power source on which to run, and they have sophisticated
electronic equipment. Examples include desktop computers, laptops, video games, interactive
multimedia systems, tablets, and smartphones (Beck, 2002; Blackhurst, 2005; Floyd, Canter, Jeffs
& Judge, 2008; Judge, 2000). High-tech devices are more expensive than both low-tech and midtech devices (Parette & Peterson-Karlan, 2007), and they could be tailored to meet the needs of
students with ASD. High-tech devices being flexible, further mobility and use it for multiple tasks
(Dell et al., 2008).
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Benefit of Assistive Technology
The use of technology to enhance the abilities of students with ASD is not a new concept;
it was used approximately 45 years ago (Colby 1973). Nevertheless, Lancioni et al. (2012) have
reported that using technology for students with ASD is still an emerging field that could grow
considerably. Kroth and Edge (2007) have indicated that all three categories of AT comprise
particularly useful devices that could be used to enhance the learning of individuals with ASD.
There are various and multiple areas of implementing AT devices and services depending on the
needs of each individual student (Mechling, 2007; Simpson et al., 2009). Assistive technology can
take many forms in the classroom; in multiple applications of AT, it is useful to consider the
technology as an instrument of change for the betterment of many skills, such as academic, social,
and communication skills (Bell, McCallum, & Sorrell 2007; DePountis et al., 2015; Goldstein &
Naglieri, 2013).
AT devices and services have been seen as important sources of knowledge and education
for individuals with a disability. Moreover, AT has strongly changed the level of special education
services, thereby ensuring that students with ASD access quality education (McCallum & Sorrell
2007). The technology has facilitated the accumulation of knowledge for students by allowing
them easier access to the general classroom and curriculum. Some researchers have reported that
when special education teachers are successful in effectively implementing AT in their classrooms,
students with a disability have a chance to learn as their peers do in a general classroom (Bell &
Blackhurts 1997; Bell, McCallum, & Sorrell 2007; Kouzoukas, Siegal, & Thomas 2000). The use
of AT is essential to effectively teach students with ASD (Goldsmith & LeBlanc, 2004; Lancioni
& Singh 2014).
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Furthermore, AT is important in promoting the learning of students with ASD and meeting
their needs. It has been noted that students with ASD are more likely to become engaged and
motivated when provided with technology (Goldstein & Naglieri, 2013). Special education
teachers sometimes utilize a temporary technology device for students with disabilities to achieve
a goal and then stop using it. Conversely, teachers use it indefinitely, in which case it is referred
to as an assistive tool (Goldsmith & LeBlanc, 2004). Since the use of AT in early childhood
interventions leads to increased developmental skills for children (Parette & Stoner, 2008),
integrating it is important in special education, specifically in the autism field.
The use of AT may lead to the accomplishment of many academic goals, such as spelling,
reading, writing, and mathematics in a short period of time (Bryant & Seay, 1998; DePountis et
al., 2015; Frank, 2008; Graham & Perin, 2007; MacGregor & Pachuski, 1996; Schlosser &
Blischak, 2004). In addition, AT allows students with autism the opportunity to complete tasks
that would be difficult to perform without assistive devices (Ennis-Cole & Smith, 2011; Netherton
& Deal, 2006; Quenneville, 2001; Sze, 2009). The technology plays a valuable role in teaching
students with ASD that has long been theorized within published research (Panyan, 1984;
Pennington, 2010). Many studies are discussed next with regard to skills that have been positively
affected by the use of AT to teaching students with ASD.
Children with ASD face a challenge in learning new academic skills because of delayed
language acquisition and social skills, which pose a challenge for educators to help their students
to access the general curriculum (U.S. Department of Education 2015; Wood, Thompson, & Root,
2015). Using AT may significantly enhance the academic skills of students with ASD, mostly in
writing and reading. Indeed, increasing evidence from many studies has suggested that AT devices
can provide limitless opportunities to eliminate problems related to access to the general education

31

curriculum. For instance, Basil and Reyes (2003) examined the effect of computer programs on
the reading and writing skills of students with ASD. The researchers conducted an intervention,
which was based on computer programs, with six students with ASD (Delta Messages and a
scaffolding approach). The findings indicated that, with the use of computer programs, those six
students’ written and reading skills improved significantly in a short time.
Through a study with 10 students with disabilities, Beck (2002) has reported that AT is an
emerging method for teaching reading and writing skills. The students in that study were 3 years
old, and they began to use AT, including Picture Communication Symbols, BIGmack switch,
adapted book, and computers. These devices were integrated into daily activities and the results of
this case study indicate that the successful implementation of AT leads to improved reading and
writing skills among children with disabilities. Furthermore, according to Cullen, Richards, and
Frank (2008), the Talking Word Processor was effective in increasing the writing skills of students
with a disability.
In another study, McKissick, Spooner, Wood, & Diegelmann (2013) used three unique 24slideshow PowerPoint presentations with written cues, verbal and animated prompts, and a
hyperlink that independently presented instructional trials to investigate the effectiveness of a
computer to teach map reading skills to children with ASD. In the teacher questionnaire, the
teachers reported that the Computer-Assisted Instruction (CAI) was more effective than teacher
instruction in teaching students with ASD in the classroom. The technology was a highly engaging
form of instruction. Overall, the teachers answered favorably toward the use of technology to teach
students with ASD. In addition, in some studies, the teachers of students with ASD reported their
general impression of using technology as positive, but teacher training has helped to increase the
acceptance of PowerPoint (Coleman-Martin, Heller, Cihak, & Irvine, 2005).
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Understanding vocabulary and grammar is another critical component of learning, and it is
a challenge for students with ASD; Therefore, using AT to improve this skill is necessary (Graham
& Perin, 2007; Parette & McMahan, 2002). In a study conducted by Bosseler and Massaro (2003),
the authors investigated the effects of using a computer-animated tutor, Baldi, which presents text
with supportive pictures and spoken words, to teach vocabulary and grammar to students with
ASD. The results indicate that all the students with ASD have successfully learned new vocabulary
and grammar. Furthermore, these students can generalize what they learned in a natural and
untrained environment. The results of this study support the claim that AT grants students with
ASD the opportunity to access a general curriculum and classroom. Schlosser and Blischak (2004)
investigated the effects of speech and print feedback on spelling performance in four students with
ASD. The results indicated that all participants reached the criterion, and using AT increased the
spelling performance of all four students.
Research that examined the effectiveness of using AT has provided evidence of benefits
beyond simply improving academic skills. Perhaps one of the major benefits of AT use is the
improved social skills; many effective strategies exist that focus on social skill enhancement and
helping students with ASD to succeed both in school and in life. Individuals with ASD have
difficulties with social skills, such as social communication and initiation, emotional perception,
conversation, perspective taking, and spontaneous requesting. Video modeling is one of the best
methods of improving these skills (Bellini, & Akullian, 2007; Buggey, Hoomes, Sherberger, &
Williams, 2011; Delano, 2007; Jacobi, 2013; McCoy & Hermansen, 2007; Nikopoulos & Keenan,
2004; Nikopoulos & Keenan, 2007). Using a computer to teach a student with ASD is beneficial
to enhance his or her social skills (Chen, 2012). The uses of computer with students with ASD
have advantages more than picture cards (Mechling, 2007).
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Sansosti and Powell-Smith (2008) examined the performance of social stories and video
models, which were provided via computer, in improving the social skills of three participants
with ASD. Overall, the data demonstrated that AT devices were effective in this regard. Reed,
Hyman, and Hirst (2011) investigated the most prevalent technology being used to teach social
skills to children with ASD; they found that video technology and DVDs were the most prevalent,
and audio devices – to deliver scripts – were the second most-used technology.
The Individuals with Disabilities Education Act (IDEA) of 2004 describes ASD as
developmental disabilities that characteristically affect the communication skills of individuals
with autism. Assistive technology has the potential to increase the communication skills of these
individuals (Ennis-Cole & Smith, 2011), and examples of AT devices and services are
iCommunicate, Speakit, DynaVox, LearntoTalk, Liberator II, and Proloquo2Go (Kagohara et al.,
2010). Using AT devices will strongly support students' communication skills and leads to an
active classroom environment, especially for non-verbal students with ASD (Clark, Austin, &
Craike, 2014; Hart & Malian, 2013).
In a large number of studies, researchers have revealed choices for tablet devices such as
the iPad® during interventions, since they are portable for diverse activities (Flores et al., 2012).
Speech-generating devices (SGDs), which produce electronic voice output that allows users to
click on text or pictures to synthesize speech about an item or activity (Lancioni et al. 2007; Shane
et al., 2012), are also important AT devices that have often been used to improve the
communication skills of students with ASD. These individuals sometimes have difficulties with
speech skills, and SGDs have the potential to improve their functional speech output and
communication (Goldstein 2002; Lancioni et al. 2007; Mirenda, 2003; Rispoli et al. 2010). Speechgenerating devices previously required the purchase of an electronic device dedicated to gaining
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the benefits of SGDs. However, at this time, SGDs are allowed to be installed as applications on
an iPad or a smartphone, thereby making them cheaper and available for each student with a
disability.
Xin and Leonard (2015) investigated the effects of using the SonoFlex application by iPad
to improve the communication skills of three students with ASD. The results revealed that all
participants’

communication

skills

improved,

including

responding,

requesting,

and

communicating socially with teachers and peers. Travis and Geiger (2010) examined the effects
of using the Picture Exchange Communication System (PECS). They found that PECS increased
the communication skills and requesting skills of individuals with ASD. Waddington et al. (2014)
examined the effectiveness of using speech-generating technology through an iPad to teach
communication skills to three students with ASD, and they found that utilizing a speech-generating
application increased engagement in requesting and social communication sequence.
AT devices have been used for students with ASD to acquire various skills; one of these
skills is independent functioning (Bimbrahw, Boger, & Mihailidis, 2012; Mechling, Gast, &
Krupa, 2007; Mechling, Gast, & Seid, 2009; Palmen, Didden, & Verhoeven, 2012), and AT is
proving to be a major support in this area (Hume, Boyd, Hamm, & Kucharczyk, 2014). It can help
students to bypass challenges and to become increasingly independent without having to rely on
others (Taylor et al., 2004; Myles, Ferguson, & Hagiwara, 2007). In several studies, researchers
have found that AT has potentially positive outcomes for students with ASD in terms of successful
integration into activities, task completion, task management, and increasing independence (Ayres,
Mechling, & Sansosti, 2013; Mazurek & Wenstrup, 2013; Vries & Geurts, 2012).
In a study by Gentry, Wallace, Kvarfordt, and Lynch (2010), 22 students with ASD in one
group were trained in task management using personal digital assistants (PDAs) at school during
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8 weeks of meetings. The group using PDAs improved significantly in occupational performance
and independence activities. Therefore, AT has clear advantages in improving the independent
skills of students with ASD and in allowing them to perform tasks they could not have completed
without AT devices. Furthermore, for students with disabilities, AT has been shown to be effective
in improving their integration and their engagement in activities with their classmates (Copley &
Ziviani, 2004). Mechling (2007) reviewed 40 studies from 1990 to 2005 focusing on the benefits
of using AT to develop the self-management ability in students with disabilities. All these studies
have indicated that AT is a powerful tool to improve self-management and complete daily tasks.
Legislation and Regulations
Legislation and regulations strove to increase the legal rights of individuals with a disability
and to integrate technology into their schools. These contributions supported research, services,
and training related to using technology to increase those students’ abilities to access the general
education classroom (Blackhurst, 2005; Edyburn, 2000). The legislation of each country is
important to legitimize insights and initiatives. Much legislation regarding AT services was written
over 30 years ago in the US. As such, it was used as a reference for developing countries in
education. Saudi Arabia is one of these countries that has established legislation and policies based
on what was developed in the US (Al-Faiz, 2006). Saudi education policy makers, planners,
implementers, and researchers reviewed the legislation of the US to create legislation and
regulations that strove to increase the legal rights of individuals with a disability in Saudi Arabia.
For instance, regulations were written for special education programs and institutes (RSEPIs) when
the All Handicapped Children Act (EHA) of 1975 and the Individuals with Disabilities Education
Improvement Act of 1997 were reviewed (Alquraini, 2011). To contemplate this topic
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scientifically, a review is provided of a group of legislation and laws in the US and Saudi Arabia
that is considered pertinent to the rights of students with disabilities and AT.
The Legislation of the US
The Technology-Related Assistance for Individuals with Disabilities Act of 1988 (The
Tech Act Public Law 100-407). The Tech Act was the first federal legislation that introduced
and defined AT devices and services (Marino, Marino, & Shaw, 2006). According to this
legislation, an AT service involves “directly assisting an individual with a disability in the
selection, acquisition, or use of an assistive technology device"(29 U.S.C. § 2202(3)(2)). Bryant
et al. (1998) described this act as the most influential in enhancing and ensuring that all students
with a disability have the right to access to AT devices and services. Furthermore, the act promoted
the quality of AT and funding to help students with a disability and their families (Behrmann &
Jerome, 2002).
The Americans with Disabilities Act of 1990 (ADA) (42 U.S.C. § 12101). The ADA was
designed to provide standards that prevent discernment against people with disability (Marino,
Marino, & Shaw, 2006). This law addresses the right of students with a disability to access
educational settings and use AT equipment (Mondak, 2000). The Americans with Disabilities Act
of 1990 had a positive effect on the use of AT for students with a disability (Marino, Marino, &
Shaw, 2006).
The 1998 Amendment to Section 508 of the Rehabilitation Act. The fundamental
approach with this act is that the federal government must provide effective information
technology and AT equipment for each individual with a disability. The AT Act (1998) stressed
continued funding to the federal government that provided by the 1988 Tech Act which confirmed
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that improve the coordinate between interagency, expand technical support, and enhancing
awareness of AT (Blackhurst, 2005).
The Assistive Technology Act of 1998. This act was designed to promote the right of all
individuals with a disability to improved access to AT devices and services (Bailey, Meidenbauer,
Fein, & Mollica, 2005). Furthermore, it provided funding to the states and increased information
about the benefits of using AT.
The

Technology-Related

Assistance

for

Individuals

with

Disabilities

Act

Amendments of 1994 (Tech Act of 1994). This act aimed at improving access to AT devices
required by students with a disability in order to support them to succeed in schools and to be more
independent (Alper & Raharinirina, 2006). This law was created for the development, monitoring,
and implementation of strategies to provide AT to individual with disability (Noble, 2002) and to
explore the barriers that impacted access to and implementation of AT services.
The Individuals with Disabilities Education Improvement Act of 2004. The Education
for All Handicapped Children Act (EHA) was passed by Congress in 1975. This act was then
merged with the law of the IDEA of 1997 and reauthorized in the IDEA of 2004. A large group of
equipment and many devices were identified as AT, including low-tech, mid-tech, and high-tech
devices. School districts have the responsibility to provide AT devices to all students with a
disability who need AT services, and the IDEA of 2004 indicated that the IEP should include AT
devices and services to these students to help them with inclusion in the regular education
environment (Bartlett, Etscheidt, & Weisenstein, 2007).
The Legislation of Saudi Arabia.
Legislation of Disability (LD). The first legislation in Saudi Arabia was the Legislation
of Disability (LD), which was passed in 1987. It provided a definition of disabilities and granted
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rights to individuals with disabilities. The fundamental provisions of LD include diagnosis of
individuals with a disability, special education services, and intervention.
Disability Code. The second legislation for individuals with a disability in Saudi Arabia
was the Disability Code, which was passed in 2000. This act provided the right for all individuals
with a disability to receive multiple free services, which included education, health, social,
rehabilitation, training, and employment services, through public agencies (Gharaibeh, 2009).
Regulations of Special Education Programs and Institutes. A group of professionals
and policy makers from the Ministry of Education and King Saud University, and who graduated
from the US, reviewed the legislation of the US to create RSEPI of 2001. These RSEPIs sought to
develop the special education services provided to individuals with a disability in Saudi Arabian
institutions (Alquraini,2010). As mentioned above, RSEPIs were built and developed according to
the IDEA. However, the IDEA of 1997 indicates the importance of using technology and AT to
teach students with a disability in their classrooms. In contrast, the RSEPI lacks clarity on the
implementation of technology in special education classrooms or in general. This affects the
effective use of many types of technology to develop the skills of students with a disability (Hunt,
2010).
Furthermore, RSEPI politics do not provide a guide on the implementation of an early
intervention program for schools, for example for a child with autism under 6 years of age who
does not receive early intervention in schools (Alnahdi, 2007). This law required special education
schools to provide free education, the IEP, and early intervention for students with a disability
(Ministry of Education of Saudi Arabia, 2002). The RSEPIs focus on providing education to
individuals with disability in the inclusive classrooms similarly to the IDEA of 1997. However,
there is a lack of policies about inclusion.
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Barriers to the Usage of Assistive Technology
Research from previous years has suggested that the use of AT is becoming increasingly
important in teaching students with ASD in schools; however, it also notes that the gap is becoming
larger in applying AT services and devices in the classroom (Bausch, Ault, Evmenova, & Bauman,
2008; Edyburn, 2004; Okolo & Diedrich, 2014; Sze, 2009) and that special education teachers who
work with the individual with disabilities are not using AT (Van Laarhoven & Conderman, 2011;
Wojcik, Peterson-Karlan, Watts, & Parette, 2004). Furthermore, concerns exists regarding the way
in which AT devices are being implemented in the classroom (Edyburn, 2004).
Studies that have explored AT usage by students with ASD have found common obstacles
within the educational setting that limit effective AT application (Bouck, 2016; Edyburn, 2005a;
Lahm, 2005; Morrison, 2007). It is likely that barriers arise from an interaction of factors linked
with teachers, the school system, and procedures that guide AT practice for students with a
disability (McGregor & Pachuski, 1996). Within this chapter, there are various tracks discussing
AT barriers. The problematic issues listed in the literature are divided into two separate categories
(external and internal). For this section of the literature review, these barriers are broadly grouped
into two categories, following Ertmer’s concept in 1999. This classification of barriers is divided
into first-order barriers (external) and second-order barriers (internal).
First-Order Barriers
Special education teachers face many barriers to the successful use of AT in their
classrooms (Ault, Bausch, & McLaren, 2013; Berry & Gravelle, 2013; Gallo & Beckman, 2016).
The major first-order barriers include lack of access, lack of time, lack of training, and lack of
technical support (Hechter & Vermette, 2013).
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Lack of access. Lack of access to AT equipment is a problematic factor frequently reported
by special education teachers (Ashton, 2005; Flanagan et al., 2013; Flanagan, Bouck, &
Richardson, 2013; Priest & May, 2001; Rogers, 2000; Wehmeyer, 1999). This lack of access
would be defined as a barrier that prevents teachers from effectively implementing AT in the
classroom. This would encompass problems such as lack of resources, lack of funds, and high
costs to procure AT tools and devices (Wehmeyer, 1999).
Previous research has stated that barriers exist in teachers and students’ access to AT
devices and services (Berry & Gravelle, 2013; Borg & Ostergren, 2015). The unavailability of AT
in the classroom is a common barrier that results in impeded efforts of special education teachers
to use it in an educational setting. If special education teachers cannot access devices and tools,
they will not be able to purchase it to integrate AT into their classrooms (Ashton, 2005). This
would be highly discouraging for any teacher who strives to effectively use AT to develop the
skills of his or her students.
Teachers in Saudi Arabia are impacted by a lack of access to AT tools resulting from a lack
of resources in their schools (Al-Moghyrah, 2017). Moreover, universally, AT resources are not
available in most schools (Derer, Polsgrove, & Rieth, 1996; Sundeen & Sundeen 2013). When
education departments do not provide sufficient AT devices to schools and special education
teachers to facilitate teaching students with ASD, the AT is meaningless.
According to Lee and Vega (2005), 19% of special education teachers reported that the
lack of AT resources was a barrier to using AT with their students. Furthermore, a lack of funds
was one of the largest obstacles that special education teachers face. Limited software devices and
tools in the Arabic language are indirectly related to the lack of resources. Saudi special education
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teachers reported that there are not adequate Arabic devices tailored for Saudi schools’ needs (AlMoghyrah, 2017).
Access is not merely about the availability of AT devices and services in the classroom. It
also refers to the provision of a sufficient quantity of devices that are appropriate to students’ needs
in the school (Fabry & Higgs, 1997). Similarly, another concern is that the availability of AT
devices in schools does not necessarily mean that special education teachers have easy access to
these resources, because some AT resources are shared among all teachers in schools, thereby
restricting access to those resources (Hew & Brush, 2007). The availability of computers in the
classroom will increase the use of technology by teachers to achieve students’ goals (Inan &
Lowther’s, 2010). Furthermore, it is important to support teachers with new resources that help
them to use AT in the classroom (Bauer & Kenton, 2005). Special education teachers avoid using
AT when they face a challenge with old devices that fail to meet their expectations (Kopcha, 2010).
Barfurth and Michaud (2008) have found that 70% of special education teachers reported that
outdated computers and resources prevented them from successfully implementing AT with their
students.
Some issues also impact the effective access to AT in the classroom and schools. Many
studies have reported that the high cost of AT devices is a barrier (Flanagan, Bouck, & Richardson,
2013; Stead, 2009), since the price makes the integration of AT prohibitive. Flanagan, Bouck, and
Richardson (2013) conducted a quantitative study with middle school teachers who taught students
with disability in one Midwestern state. Teachers reported that the high cost of AT is the number
one barrier to using it in their classrooms. The high cost to purchase AT equipment contributed to
the lack of resources in the schools (Parette & Murdick, 1998). The main reason for the high cost
is that the needs of students with disabilities for AT vary from one individual to another (Borg &
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Ostergren, 2015; Hasselbring & Glaser, 2000). In addition, the maintenance and repair of AT
equipment drives the cost up (Hutinger, Johanson, & Stoneburner, 1996).
Hechter and Vermette (2013) examined the barriers to using technology for teachers. The
results, which were analyzed according to the technology, pedagogy, and content knowledge
(TPACK) framework, indicated that the major barrier experienced by all teachers is the lack of
technology resources. Furthermore, Derer, Polsgrove, & Rieth (1996) implemented the Analysis
of Technology Assistance for Children (ATAC) project in three states, namely, Kentucky, Indiana,
and Tennessee. This project sought to examine the status of AT in schools, as well as the benefits,
barriers, and effects of AT. Most of the special education teachers remarked that AT was
unavailable to them. Moreover, a lack of funds hinders the availability of AT resources in the
schools. It is critical that education departments continue to strive to provide funds to schools that
need AT devices.
Although no recent information is available on the cost of AT (D. L. Edyburn 2011 cited
by Jacobsen, 2012), some researchers point out that the cost is currently higher than it has been in
the past 10 years (K. Higgins, 2011 cited by Jacobsen, 2012). In Saudi Arabia, there is a lack of
government funds for providing AT devices and services to teachers and their students with a
disability in the schools. For the successful integration of AT in the schools, the special education
teachers have suggested that the Ministry of Education must increase support to provide AT
resources in the schools (Al-Moghyrah, 2017).
Lack of time. Scholars have suggested that despite providing adequate AT resources in
schools, little will be gained if other barriers that affect teachers’ abilities to use AT in the
classroom are not removed (Constantinescu, 2015). Simply funding the required AT devices
without providing sufficient time for special education teachers to practice and use AT in their
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classroom reduces the effectiveness of this technology in teaching students with ASD (Cuban,
Kirkpatrick, & Peck, 2001; Ertmer et al., 2012; Hew & Brush, 2007; Kurbanoğlu et al., 2014;
Machado & Chung, 2015; Russell et al., 2007; Tondeur et al., 2015).
The lack of time can be viewed in multiple ways. Special education teachers should be
spending a long time learning the new AT tools and understand the associated applications; this
requires an investment of their time (Ashton 2005; Kurbanoğlu et al., 2014). The amount of time
required for teachers to learn how to use AT in the classroom is usually underestimated (Carey &
Sale, 1994; Derer et al., 1996; McGregor & Pachuski, 1996). In fact, teachers need to practice and
train on technology to learn how to implement it in their classroom; however, these practices take
a long time to master (Brand, 1997). Teachers have limited time to learn, train, and implement new
technology in their classrooms, since their time is not limited to teaching their students in the
classroom; they also spend much time on tasks outside the classroom, such as attending parentteacher conferences, reviewing students' homework, attending IEP meeting, supervising during
lunch, joining committee and parent meetings, and being at school events (Fabry & Higgs, 1997).
As Lei and Morrow (2009) noted earlier, teachers will not spend their own time to learn
how to use educational technologies to teach their students. Lack of time is thus a major barrier
when teachers use AT in the classroom. Implementing AT requires more time to learn on it and
teach students with a disability how to use it. limited training courses for teachers on the use of
AT devices also increases the severity of the time barrier.
Special education teachers with an IEP team make the decision regarding whether students
with a disability require AT devices. Each decision is made for every student individually, and the
specific types of AT devices and services are then utilized in the student's IEP (Bouck & Flanagan,
2016). In Saudi Arabia, special education teachers have fewer teaching classes than general
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teachers, and available time may contribute to implementing AT in their classrooms. Furthermore,
some teachers have a lack of time to use AT with children during class time. Al-Moghareh (2017)
examined the use of AT for students with a disability in Saudi schools. Special education teachers
reported that the time required to use AT to teach students with a disability frequently takes longer
than initially anticipated. These teachers have a lack of time or skills required to process all of the
components involved in making decisions and using AT because it is related to each student
individually.
In addition, some teachers avoid using AT to teach students with a disability in their
classrooms because they feel it does not fit with their limited classroom schedules (Hutinger et al.,
1994). A series of recent studies have indicated that lack of time remains the largest concern for
teachers and prevents them from successfully implementing AT for their students with a disability.
Blue (2017) used the qualitative interview-based approach with special education teachers to
identify the barriers of AT by examining those teachers’ experiences and perceptions. The findings
indicated that lack of time relating the use and practices of AT was one of the critical barriers to
the effective use of AT in the classroom.
Lack of training. Regardless of the amount of AT equipment in schools, it will be
worthless if special educators do not receive appropriate training to implement it in their
classrooms (Alper & Raharinirina, 2006). Many studies dealing with AT implementation to teach
individuals with disabilities emphasize the important role of teachers in the successful use of AT
in schools. The lack of preparation for these teachers constitutes the key barrier to the successful
use of AT (Alsalem, 2010; Flanaga, Bouck & Richardson, 2013; Michaels & McDermott, 2003).
Special education teachers’ training in AT devices and services should range from pre-service
training to in-service training (Flanagan et al., 2013; Lee & Templeton, 2008) because the need
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for the use of AT to teach student with ASD effectively in the classroom has increased (Goldsmith
& LeBlanc, 2004; Lancioni & Singh 2014). Special education teachers must acquire high levels of
skill, knowledge, and confidence to use multiple types of AT tools (Gustafson, 2006). There is an
indisputable relation between suitable training on AT and the successful use thereof to teaching
students with ASD. To ensure that these students will gain the benefits from AT, special education
teachers must be eligible to use AT with their students (Edyburn, 2004).
Much of the literature has indicated that special education teachers are unable to use AT
with students with disabilities because they lack sufficient preparation on AT (Alkahtani, 2013;
Alsalem, 2010; Lee & Vega, 2005). Only a few teachers receive an opportunity to practice and
train with AT. Most studies have found that teachers will choose to forego the use of technology
when they face barriers that affect their ability to use it (Abbott, 2003. Kurt, 2013; Shaffer, 2013).
Ebner (2004) has indicated that the amount of AT training is one of the obstacles facing special
education teachers. While the rate of AT abandonment has reached 75% to 80%. The lack of
training is a complex issue that is not limited to the required skills that teachers need to implement
AT for students with ASD. In other words, the IEP team should collaborate to decide whether
students with ASD need AT services and to understand how to apply the AT devices for students
in classrooms (Marino, Sameshima, & Beecher, 2009).
Derer, Polsgrove, and Reith (1996) pointed out that special education teachers receive
some training in using AT during their academic preparation. However, providing a basic overview
of AT in a preparation program for these teachers is insufficient (Laarhoven & Conderman, 2011).
Pre-service teachers must receive opportunities to practice on AT equipment and tools during
practical experiences (Judge & Simms, 2009). Inadequate teacher preparation is one of the
problems affecting the use of AT in schools. Furthermore, some faculty members who are

46

responsible for teacher preparation programs have a lack of knowledge of AT devices and services
(Judge & Simms, 2009), and their limited knowledge has a negative impact on preparing special
education teachers to use AT in the future. This has been explored in a prior study by Michaels
and McDermott (2003), who found that, of the surveyed special education teachers who were part
of the study, over 57% reported that their level of AT knowledge was intermediate, 24% novice,
and 5% no experience. In addition, Michaels and McDermott put forward suggestions about the
problem of teacher preparation. In order to ensure that pre-service teachers knowledge and skills
on the use of AT before graduates, teacher preparation programs should enhance the knowledge
of faculty members related to AT, and increase AT curriculum in the courses. Also, provide
resources for pre-service teachers.
In Saudi Arabia, special education teachers have a lack of skills because, unlike the
legislation of the US, the RSEPIs do not provide clear requirements for teacher preparation
programs (Zabala, 2010). Many studies have indicated that high-quality professional development
is a critical factor that will increase special education teachers’ skills to use AT in their classrooms.
These teachers are always in need of sufficient professional development on AT to support their
students. This lack of AT use in Saudi schools is because of a lack of training for special education
teachers on AT. Furthermore, the lack of paraprofessionals in Saudi schools to support teachers in
special education classrooms or inclusive classrooms is another barrier (Al-Qhatine, 2009). The
RSEPIs do not require schools to have paraprofessionals to assist teachers in the classroom.
Lack of support. Special education teachers sometimes have AT devices available in their
schools and receive high-quality professional development on them but fail to use the devices with
their students because of the lack of technical support (Scheeler, Congdon, & Stansbery, (2010).
The use of AT multiple times results in damaged or malfunctioning equipment, and special
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education teachers need technical support to fix these problems. Nevertheless, they try to repair
the malfunctioning equipment by themselves if they do not receive support from technicians
(Coney, 2010). Nees and Berry (2013) indicated that AT has many benefits in teaching students
with disabilities; however, technical problems with AT devices remain a major barrier that affects
their successful implementation. The lack of support for technical problems by schools, the
education department, and the Ministry of Education contributes to the persistence of technical
issues as a barrier (Brush, 2003; Bullock, 2004).
Alhazmi, Najat-Aldeen, Almowaraay, and Jonaid (2010) have reported that there are many
malfunctioning pieces of equipment that require repair in Saudi schools. Varma et al. (2008) have
pointed out that malfunctioning equipment impacts teachers’ abilities to successfully implement
AT for their students. Employing technicians in each school will help to solve these problems
immediately, thereby enabling special education teachers to focus on the education process, which
helps teachers to increase the use of AT in the classroom (Demps, Lincoln, & Cifuentes’s, 2011).
Even the day-to-day maintenance of equipment will require much time from teachers,
which will impact on class time. Technical support will save teachers time, since they will not
waste time investigating and exploring technical problems (Holland, 2001). In Technology and
Education Reform, which is a U.S. DOE report, Singh and Means (1994) emphasize that “If
technical problems arise frequently and teachers have to wait hours, days, or weeks to get them
resolved, they will abandon their efforts to incorporate technology” (para. 10). When AT devices
need maintenance or repair, it will take a long time to send them to the supplier or manufacturer.
During this time, students with disabilities remain without AT equipment for a month or more
(Carey & Sale, 1994; Hutinger, Johanson, & Stoneburner, 1996). Brinkerhoff (2006) has reported
that when teachers face technology problems, their technology confidence will be affected. In
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contrast, Shapley, Shehan, Maloney, and Caranikas-Walker (2010) indicated that when teachers
received immediate technology support, their technology confidence, attitude, and self-efficacy
will increase (Holden & Rada, 2011).
In addition, according to Thorburn (2004), one of the problems of technology support is
related to the negative relationship between special education teachers and technicians. The lack
of technical support from a technology specialist reduces the opportunities for special education
teachers to use AT in the classroom, and this has caused many of them to abandon the use of AT
altogether (Berrett, Murphy, & Sullivan, 2012). Technical support is imperative for the effective
use of AT to teach student with disability in the classroom. Furthermore, maintenance in regard to
all types of AT equipment must be available for special education teachers to become more
confident and successful in the classroom. However, technical support for the use of AT in Saudi
schools is underdeveloped, and most schools are not provided with adequate maintenance to
address the technical problems, thus leading to a failed implementation.
Second-Order Barriers
Second-order barriers (intrinsic) are the internal feelings of special education teachers that
prevent them from using AT effectively (Ertmer, 1999). The first-order barriers are easier to reduce
or remove than second-order barriers because of the latter being related to the fundamental
personality of special education teachers. Many studies on barriers to using technology in schools
have found that those second-order barriers are still some of the most significant issues for policy
makers and special education teachers (Alkhawaldeh & Menchaca, 2014; Bausch, Ault, &
Hasselbring, 2015; Becker, 2000; Ertmer et al., 2012; Peterson-Karlan, 2015; Stitzlein & Quinn,
2012). Furthermore, when special education teachers are faced with extrinsic barriers, they often
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develop negative attitudes and beliefs about using technology to teach their students (Cuban, 2001;
Cuban, Kirkpatrick, & Peck, 2001; Doornekamp & Carleer, 1993; Ertmer et al., 1999).
Second-order barriers also include special education teachers’ beliefs about autism (Parette
& Scherer, 2004), their beliefs about using AT devices in the classroom (Bouck, 2016), experience,
skills, and confidence (Cuban et al., 2001; Ertmer et al., 2012; Hew & Brush, 2007; Machado &
Chung, 2015; Russell et al., 2007; Tondeur et al., 2015). While first-order barriers, especially the
lack of training, is the major barrier to successfully using AT in the classroom, second-order
barriers are the most significant barrier in implementing AT (Lahm, 2005; Okolo & Bouck, 2007).
Lack of teachers’ beliefs and attitude. Special education teachers’ conceptions of the use
of AT influence the effective implementation thereof in their classrooms. Scholars use various
terms to describe these conceptions within their studies and articles, including a lack of belief
(Dugan, Campbell, & Wilcox, 2006; Peterson-Karlan, 2015; Stitzlein & Quinn, 2012), a lack of
attitude (Brown, 2005; George, Schaff & Jeffs, 2005; Parette & Scherer, 2004), and teachers’
perceptions (Stoner et al., 2008). Researchers confirm the imperative to examine teachers’ beliefs
about using technology in order to access successful use of it (Ertmer et al., 1999; Stitzlein &
Quinn, 2012), because special education teachers’ beliefs about practices and strategies determine
their decisions to use it or not in educational contexts (Cuban, 2001 as cited in Palak & Walls,
2009; Sandholtz, Ringstaff, & Dwyer, 1997). Furthermore, Bingimlas (2009) has provided a metaanalysis of the barriers to technology integration. The author has highlighted that the negative
attitudes and beliefs of teachers regarding technology use are a central barrier.
Policy makers should thus consider reforming teachers’ attitudes and beliefs before asking
them to apply some strategies in their classrooms (ChanLin, 2007). Special education teachers will
understand the benefit of technology in teaching their students when they successfully use the
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technology in educational goals (Luan, Fung, Nawawi, & Hong, 2005), while teachers who have
negative beliefs about technology will resist its implementation (Almekhlafi & Almeqdadi, 2010;
Daniels, Jacobsen, Varnhagen, & Friesen, 2013; Levin & Wadmany, 2008; Tondeur et al., 2008).
Many studies have maintained that an important relationship exists between positive
teacher attitudes towards technology and the successful use of technology in the classroom, and
vice versa (Christensen, 2002; Christensen, 2002; Luan, Fung, Nawawi, & Hong, 2005;
Ndibalema, 2014; Paraskeva, Bouta, & Papagianni, 2008; Twidlea et al., 2006; Zhao & Frank,
2003). While changing teachers’ beliefs is not an easy task, professional development plays an
important role in this change through an increase in the level of knowledge and by meeting the
needs of special education teachers (Gaffner, 2015; Lei & Zhao, 2007; Windschitl & Sahl, 2002).
According to Hew and Brush (2007), when teachers receive high-quality professional development
on technology, their positive belief about using the technology in their classrooms will increase.
Moreover, Chen (2008) suggested that for professional development to be successful, it should go
beyond teaching basic skills and embed teachers' beliefs and experiences in order for them to
integrate technology into their learning. According to Inan and Lowther (2009), a teacher who has
skills and knowledge in using technology has a positive belief about its use in the classroom.
In a study conducted by Alkahtani (2013) titled, "Teachers’ Knowledge and Use of Assistive
Technology for Students with Special Educational Needs” (P 65), she collected data from 127
Saudi Arabian teachers. The results have revealed the existence of negative attitudes toward the
use of AT for student with disability because of the lack of professional development. Furthermore,
teachers’ attitudes remain a constant concern for the successful implementation of AT. Copley and
Ziviani (2004) reviewed many previous studies related to barriers in effectively using AT to teach
students with a disability. The authors identified current obstacles to the effectively
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implementation of AT, including a lack of professional development, a lack of support, a lack of
funding, teachers’ negative attitudes and belief, high-cost equipment, a lack of time, and a lack of
assessment and planning processes.
The next obstacle preventing the use of AT to teach students with ASD consists of teachers’
beliefs about disability. Parette and Scherer (2004) stated that one of the obstacles that affects the
use of AT comprises teachers’ attitudes toward disability. For the effective integration of AT,
special education teachers’ negative attitudes regarding disability must change. Teachers usually
disregard the use of important strategies and practices if they did not accept the disability. In
contrast, their positive attitudes toward their students with disabilities correspond to the support
they provide in the classroom (Willis & Brophy, 1974). Maushak, Kelley, and Blodgett (2001)
evaluated the attitudes of pre-service teachers regarding the AT devices to teach student with
disability, and they documented teachers’ acceptance of students with disabilities. The findings of
their research have revealed differing attitudes of teachers towards the use of AT. Furthermore,
almost 75% of the pre-service teachers felt students with disabilities should be in special education
schools. The researchers have suggested that teacher preparation programs must add AT courses
to the programs.
Addison, Lerman, Kuhn, and Vorndra (2004) surveyed teachers who taught students with
ASD and other developmental disabilities. The researchers have noted that teachers exhibited high
usage of methods and effective practices when teaching their students because they understood the
diagnostic criteria for ASD; they also taught many students with ASD, which contributed to
increasing their knowledge about autism. The teachers reported that during teacher preparation
programs, pre-service teachers must enter a classroom that has students with ASD because this
will positively influence their attitudes toward autism and students with ASD.
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In addition, numerous authors in the literature discussed teachers’ pedagogical beliefs as
one of the main factors affecting the use of technology (Ertmer et al., 2012; Ertmer & OttenbreitLeftwich, 2010). Teachers’ attitudes and beliefs about learning and teaching influence the use of
AT in the classroom. Chen (2008) investigated the relations between teachers’ use of technology
and their pedagogical beliefs. The results have revealed inconsistencies between teachers practices
and beliefs practices in the classroom because of their lack of theoretical understanding and their
conflicting beliefs. The author has also suggested that professional development programs must
improve teachers’ beliefs about learning and teaching.
Lack of confidence. To avoid the failure of AT usage when teaching students with a
disability, special education teachers’ level of confidence on AT or computers should be high
(Alkhawaldeh & Menchaca, 2014; Ball & Levy, 2008; Cui & Vowell, 2013; Ertmer, OttenbreitLeftwich, & York, 2007; Eteokleous, 2008; Groff & Mouza, 2008). Teachers who have limited
confidence in using AT will implement it less than those who have more confidence (Bausch, Ault,
& Hasselbring, 2015; Inan & Lowther, 2010; Niederhauser & Perkmen, 2008). Many studies have
indicated that rapid technological development makes teachers feel as though they are beginner
users (Ertmer et al., 2007; Eteokleous, 2008; Inan & Lowther, 2010; Mueller et al., 2008; Watson,
2005).
The level of confidence has a strong correlation with the age of special education teachers
(Alkhawaldeh & Menchaca, 2014). According to Zhou et al., (2012), 59.3% of special education
teachers reported that they do not have confidence in teaching and using AT for their students.
Moreover, the results of this study have demonstrated that older special education teachers are less
confident in using AT than those who are younger.
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When special education teachers are faced with first-order barriers, such as a lack of
professional development or a lack of technical support, their confidence to use technology to
teach their students diminishes (Cuban, 2001; Cuban et al., 2001; Doornekamp & Carleer, 1993;
Ertmer et al., 1999). Mueller et al. (2008) suggested that building teachers’ confidence through
professional development provides an opportunity for teachers to practice and train on technology
or devices in their classrooms. Furthermore, teachers’ confidence is also enhanced when they have
the appropriate chance to collaborate with other teachers who have had success with technology.
Hartsell, Herron, Hourbin, and Rathod (2010) have found that teachers’ confidence could be
increased when the professional development training emphasizes practice on using technology
devices. In addition, providing continuous technical support to teachers will enhance their
confidence to use technology in their classrooms. Shapley, Shehan, Maloney, and CaranikasWalker (2010) reported that when teachers receive immediate technical support, their confidence
to use the technologies to teach their students in the classroom will increase.
An additional barrier to the effective use of technology is teachers’ self-efficacy, which
pertains to their belief in their abilities to master methods and technologies to complete tasks
successfully (Bandura, 1997). Lin and Lu (2010) have reported that high self-efficacy of teachers
contributes to increased time and effort by teachers to use technology in their classrooms.
Conversely, a teacher who has a low level of self-efficacy will avoid using technology in the
classroom (Niederhauser & Perkman, 2008). Inan and Lowther (2010) agree that professional
development regarding technology usage will enhance teachers’ levels of self-efficacy.
Technology self-efficacy usually affects teachers’ acceptance of technology (Gong, Xu, & Yu,
2004).
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Lack of knowledge. Numerous studies have indicated that students with a disability who
should benefit from AT tools and services may be denied their use because of a lack of knowledge
on the part of teachers (Bausch, et al., 2008; Edyburn, 2004; Lahm & Sizemore, 2002; Okolo &
Diedrick, 2014; Sze, 2009). Ashton (2005) has found that one of the most significant barriers that
special education teachers face when integrating AT is lack of knowledge to use it in their
classrooms. These teachers have reported that the lack of training is the primary reason for their
limited knowledge. A survey by Alkahtani (2013) was designed to examine special education
teachers’ level of AT knowledge for teach student with a disability in Saudi schools. The results
indicated that 72.4% of special education teachers have little or no knowledge about AT, while
3.9% have some knowledge, and only 1.6% have in-depth knowledge of the subject.
The lack of knowledge is not limited to AT services, but includes other types of technology
devices, such as computers (Bausch, Ault, & Hasselbring, 2015). Stoner et al. (2008) investigated
preschool teachers’ experiences using AT with a preschool class. The authors found that most
teachers and paraprofessionals had limited knowledge about AT devices and services, with
especially limited computer skills and software. The preparation program for pre-service teachers
and professional development programs for in-service teachers and must thus increase teachers’
skills in using AT. However, it must be noted that the disparity in teachers' abilities and skills will
cause difficulties in creating the same training for all teachers because each teacher has a distinct
level of skills that must be developed (Wong & Cohen, 2012).
Summery and Conclusion
In sum, researchers explained key aspects of using assistive technology with students with
ASD, then connected it with this current study. Previous studies agree that AT has become integral
to the teaching and learning process for students with ASD. Students with ASDs access to assistive
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technology within a classroom without barriers is one of the rights to mandated in multiple
legislation and regulations. The field of special education lacks technological support, resource
management, and professional development opportunities to assist teachers with the integration of
AT. Furthermore, information about autism in the Middle East is still poorly documented, and
there is also limited knowledge about ASD in Saudi Arabia because few studies have been
published in Middle Eastern countries (Al-Faiz, 2006; Barnhill, Sumutka, Polloway, & Lee, 2014;
Donaldson, 2015; Scheuermann et al., 2003). Instead, researchers and professionals in these
countries have consulted studies published in the US and the UK (Al-Salehi, Al-Hifthy, &
Ghaziuddin, 2009).
The body of literature reviewed revealed many barriers affecting the successful use of AT
to teach students with ASD. However, thoroughly identifying all the barriers that prevent special
education teachers from using AT in their classrooms may not be possible, because of limited
studies on this issue. For this study, the literature review categorized barriers based on first-order
and second-order barriers (Ertmer,1999). This type of study seeks to provide a clearer
understanding of how to create better conditions to implement AT for teaching students with ASD
and supporting change framework for in education setting, one that Saudi education society to
seem be calling for. Finally, Chapter 3 will establish the methodological to explore the barriers
affecting Saudi teachers’ use of AT for teaching children with ASD.
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CHAPTER THREE: RESEARCH DESIGN AND METHODS
Introduction
In chapter 3, I discussed the methodology that I used to conduct this research, including
the research questions, research design, participants, the setting for the research. The
instrumentation used to collect data and validity and reliability. Also, the way in which the
collected data that be analyzed, and ethical considerations. The data collected from teachers who
teach students with autism spectrum disorder (ASD) contributed to efforts to provide the
appropriate education for these students. Furthermore, this study aimed to increase the use of
assistive technology (AT) by exploring the barriers that impact teachers’ abilities to use it. This
research also contributed to reducing the gap in research regarding those current barriers
particularly in relation to teaching student with ASD. The primary purpose of this research was to
contribute further to the literature by exploring the barriers affecting Saudi teachers’ use of AT for
teaching children with ASD.
Research Questions
The best approach to identify the perceived barriers is the use of both qualitative and
quantitative methodologies, which may lead to an exploration of the commonalities in teachers’
failure to integrate AT to help students with ASD develop learning skills. The study used of the
following central research question to guide the development of the research design:
1.What barriers do teachers identify as hindering their ability to use AT for teaching children with
ASD? This question was answered by exploring the following sub-questions:
1.a How often do Saudi teachers use AT in the classroom with students with ASD?
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2.b What extrinsic (first-order) barriers affect Saudi teachers’ abilities to use AT for
teaching children with ASD?
3.c What intrinsic (second-order) barriers affect Saudi teachers’ abilities to use AT for
teaching children with ASD?
4.d How do the perceived barriers affect teachers’ abilities to use AT within the classroom?
Research Design
This study used a mixed-methods approach to explore the barriers that affect teachers’
abilities to use AT for teaching children with ASD in Saudi Arabia. By utilizing both a quantitative
and a qualitative approach, the research questions for this study was addressed (Creswell, 2014).
A mixed-methods approach contributed to better comprehension of the research questions and the
problem compared to a quantitative or qualitative method used by itself (Creswell, 2013). As
Creswell (2014) discussed, “mixed methods research is a good design to use if you seek to build
on the strengths of both quantitative and qualitative data” (p. 535). The mixed-methods approach
helped a researcher gain the strengths of each approach and avoid the weaknesses to develop a
better understanding of a research problem (Terrell, 2012; Creswell & Plano-Clark, 2007).
Cameron (2009) identified four types of mixed-methods approaches: exploratory,
explanatory, embedded, and triangulation. This study used the embedded mixed-methods design,
which included two types of data collection: quantitative data through the use of a Likert scale,
and qualitative data that employed open-ended questions (Appendix D). In conjunction with the
quantitative data, the researcher asked teachers to write their responses to open-ended questions in
a single instrument at the same time. This approach had the potential for richer data gathering,
validity, and deeper understanding (Creswell, 2003), because embedded quantitative and
qualitative data provided new insights into the problem. The open-ended questions provided a
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better understanding of the obstacles that teachers face when using AT to teach students with ASD,
and validated responses were collected from the quantitative data (Marshall & Rossman, 2011).
Therefore, the elements of an embedded mixed-methods design have the potential to develop a
complete understanding of the practices of AT and the barriers that influence in its effective use
in the classroom (Doyle & Byrne, 2009).
Participants
To explore the barriers that prevent participants from using AT for teaching children with
ASD in Saudi Arabia, this study targeted Saudi teachers of students with autism. Selecting the
appropriate participants was important to guarantee that the target population was represented to
ensure reliable results (Patton, 2002). For this reason, and after obtained approval from
the University of South Florida Institutional Review Board (IRB) (Appendix A), all 193 teachers
of students with autism who work in 51 schools under the supervision of the General
Administration of Public Education in Riyadh, Saudi Arabia were targeted using a purposive
sampling strategy. The researcher set the ideal sample size of the study approximately 80 to 100
special education teachers. 85 teachers participated in this study, with a 44% response rate. The
criterion to participate in this study was that participants must currently be working with students
with autism. Teachers who were not working with students with ASD were excluded.
The e-mailed addresses of teachers of students with autism were identified via the General
Administration of Public Education. All teachers of students with autism in Riyadh city, Saudi
Arabia, received an invitation via email from the department of research and studies in the General
Administration of Public Education to participate in this study. The email included a consent form
to participate in research which explained the title of study, the purpose of the study, procedures,
and the rights of participants (Appendix B). In addition, the email attachment contained a consent
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form that stated that the head of the education department in Riyadh city approved this study
(Appendix C) and that taking part in the study was optional. Contained in the email was a link to
a web-based questionnaire (Qualtrics). All of the teachers had the right to refuse participation in
the study. This survey website ensured all participants remain anonymous to motivate more honest
and open responses. These emails were sent to participants in July, 2020 and ended on the 1st of
October, 2020. When teachers who teach students with ASD decided to participate in this study,
they clicked a link allowing them to access the Qualtrics survey.
Response Rate
The general population for this research consisted of all teachers working with students
with ASD at 51 schools in Riyadh city. In total, 193 surveys were distributed to a purposive
sampling of teachers located in this region, and 98 teachers participated in the survey, with a 51%
response rate. However, 13 uncompleted surveys were excluded from the statistical analysis.
Therefore, 85 surveys were usable for analysis to explore the research questions, with a 44%
response rate.
Of the 193 surveys distributed to teachers of students with ASD, 9 were completed in July
2020, with a low return rate, even though it was sent emails again to participants in the second
week of July as a reminder. The response rate was also low because the summer vacation continued
midway into July. Next, 24 surveys were completed in August 2020, with the response rate
continuing to be low. When teachers returned from their summer vacation, all schools were closed
because of the Covid-19 pandemic, and distance learning and online learning were consuming
much of the teachers’ time. I contacted most of the leaders of schools to increase the response rate.
This resulted in 65 surveys being completed in September 2020 and the first week of October.
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Setting
This study was conducted at the University of South Florida; the setting was in Riyadh city
in the central region of Saudi Arabia. It is one of the largest areas in the country and has 30 offices
of education under the supervision of the General Administration of Public Education of Riyadh.
These offices of education located in different districts are responsible 2215 schools (General
statistics of the General Administration of Public Education, 2018). For this study, there were two
reasons for choosing teachers of students with autism in Riyadh city, Saudi Arabia as the target
population. First, the education department and schools in this region were easy to access because
of the researcher's connections as a previous special education teacher in Riyadh city. These
connections made the process of survey distribution and participant recruitment fast. Second,
Riyadh city is one of the largest Saudi education areas with the largest population of teachers,
estimated at approximately 51050 teachers, including 193 teachers of students with autism who
work in 51 schools (General statistics of the General Administration of Public Education, 2018).
Therefore, the number of institutions with teachers of students with autism was higher compared
to other cities in Saudi Arabia. Elementary, middle, and high schools were chosen for this study.
This instrument of study was distributed using an online questionnaire tool called Qualtrics.
A web-based questionnaire has the potential to reduce financial expenses and time (Schonlau,
Fricker, & Elliott 2002). Furthermore, participants were more comfortable responding to
questionnaire items from anywhere and at any time, thereby increasing response rates (Sax,
Gillmartin, & Bryant 2003; Kiernan et al. 2005).
Instrument Development
This study explored the barriers affecting Saudi teachers’ use of AT for teaching children
with ASD. The researcher developed the survey items after reviewing the relevant literature related
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to barriers to technology use in the classroom. In this study, the researcher looked for multiple data
sources as a means of measurement. The instrument used a quantitative method to gather data, but
used additionally qualitative data in order to improve a deeper understanding of barriers. The
instrument has 48 items/questions to gather data, which consisted of four main parts that includes
participants’ demographic information, frequency of AT use, barriers of AT use, and how these
barriers effecting in AT use (Appendix D). Instrument consisted development of three major
phases: (a) constructing items of the instrument; (b) reviewing instrument by six experts; (c) a
back-translation. Each of these phases will be described later in this chapter.
Instrumentation
The instrument of this study designed to collect both qualitative and quantitative types of
data, and it included a Likert scale and open-ended questions. as mentioned above, the researcher
developed the items of instrument after reviewing the relevant literature related to barriers to using
AT in the classroom. The instrument for this research included 48 items/questions divided into
four sections that gathered information about participants’ demographic information, frequency of
AT use, barriers of AT use, and how these barriers effecting in AT use.
Quantitative Data
The first part focused on participants’ demographic information (four response items),
specifically sex, age, number of teaching experience years, and offices of education, that described
the sample of the study. The second part consisted of three response items that collected the
frequency use of AT. Participants were asked to answer a three-item questionnaire about the
frequency of use low AT, medium AT, and high AT on a five-point Likert scale (Do not Use = 1,
1 Time or Less a Week = 2, 1 to 2 Times a Week = 3, 3 to 4 Times a Week = 4, and 5 Times and
More a week = 5). The third part had a 32 five-point Likert-scale. These 32 survey items designed
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to collect data about the barriers to teachers’ success in using AT into the classroom. As shown in
the literature review, the list of barriers in this survey has been organized as first-order barriers and
second-order barriers that influence teachers' use of AT in their classrooms.
Specifically, questions 9 to 26 measured the first-order barriers, which are lack of resources
(six-items), lack of time (three-items), lack of training (five-items), and lack of support (fouritems), and questions 30 to 43 measured the second-order barriers, which are teachers’ beliefs and
attitudes (five-items), lack of confidence (five-items), and lack of knowledge (four-items).
Moreover, the responses were quantified on a five-point Likert scale (strongly disagree, disagree,
undecided, agree, strongly agree). According to Crano and Brewer (2002), a Likert scale has higher
reliability than other scales. The Likert scale supported the exploration of teachers’ experiences
and their attitudes regarding the factors that influence the use of AT for teaching children with
ASD (Leedy & Ormrod, 2001).
Qualitative Data
Following the survey items, participants were given an opportunity to respond to nine
open-ended questions. These questions were designed to collect data about the barriers in
effectively using AT to teach students with ASD, and how these barriers impact teachers’ abilities
to use AT in the classroom. The open-ended questions were used to explore barriers by painting a
verbal picture of them. These questions probed participants' thoughts and opinions for the barriers
of AT use. Therefore, the analyses of qualitative data supported the outcomes of statistical
analyses. Nine open-ended questions included in this study were as follows:
1. What assistive technologies are you currently using? Among them, which assistive
technology you think is the most useful for students with ASD? how many times do you
use the assistive technology per week?
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2. What can make it difficult to access and use assistive technology devices in your school?
3. What was the most useful training experience to use assistive technology that you have
had?
4. How does your school support you in using assistive technology with your students?
5. What specific skills do you need to better use assistive technology for your students with
ASD?
6. How would you describe the importance of assistive technology in meeting the needs of
students with ASD?
7. What other barriers impede your use of assistive technology for students with ASD?
8. Please describe your experiences of those barriers and how those barriers affected your
ability to use assistive technology for students with ASD?
9. Please describe how you overcame those barriers to better teach your students with the
assistive technology?
Reliability
The term reliability refers to the consistent results of an instrument every time it is used
(Patton, 2014; McIntire & Miller, 2007). This study used a mixed-methods approach to explore
the barriers that affect teachers’ abilities to use AT for teaching children with ASD in Saudi Arabia.
Utilizing both a quantitative and qualitative approach that offered a wealth of data, which reduced
researcher bias and increased the credibility of the results (Creswell, 2014). In order to increase
the reliability of the instrument, the researcher calculated the internal consistency coefficient
(Cronbach’s alpha) to ensure that the items of the instrument relate to each other as a group (Gay,
et al., 2006). Nunnally (1978) set the acceptable internal consistency of Cronbach’s alpha at 0.70
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or higher. The findings revealed an excellent level of internal consistency for all items of the
instrument (n = 32), with Cronbach’s alpha being .93.
Validity
Validity relates to the accuracy of the instrument that were used in this study and what it is
supposed to measure (Frey, 2006). Ensuring that the data collection was appropriate and ethical
and that it exactly measures the intended content area was essential for the research (Cresswell,
2003). A test of the validity of measurement instruments evaluated all aspects of the assessment
tool’s quality to ensure that the instrument is accurate in measuring barriers to the use of AT for
teaching students with ASD (Trochim, Donnelly, & Arora, 2015). The instrument was presented
to three experts from the University of South Florida and three special education teachers. The
construct of the instrument was reviewed by experts in order to improve content validity. The
experts provided feedback on the clarity of the instrument’s items, wording, and content.
According to their feedback, the researcher removed, added, and modified some survey items.
Twelve items were added to the instrument based on the suggestions and critique from the experts.
Moreover, the process of validation was accomplished on three different occasions to ensure the
face validity of the instrument. Finally, when all feedback and edits were reconsidered to the
original document. Four items were deleted from the survey instrument due to their inconsistency
in measuring the use of AT barriers.
The translation of measuring instruments from one language to another plays an important
role in validity and confirms that “the results obtained in cross-cultural research are not due to
errors in translation” (Maneesriwongul & Dixon, 2004, p. 175). Brislin (1970) indicated multiple
methods for the validation of a translated instrument, including (i) a pilot study, (ii) a backtranslation method, (iii) a committee approach, and (iv) bilingual techniques. The instrument of
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this study was developed in the English language; however, all participants in this research were
native Arabic speakers. Therefore, the researcher translated the survey items into the Arabic
language using the back-translation method, which improved instrument validation (Behling &
Law 2000). The Arabic version was reviewed by an expert in both languages to examine the clarity
and confirm the content and construct; thereafter, he was asked to back translate to it English
language. The original and the new English versions were given to three Ph.D. students in special
education majors to examine whether there are any significant differences between the two
versions. Based on their comments, the researcher modified some survey items.
Data Collection
The process of data collection was conducted in three steps: first, I requested permission
from the General Administration of Public Education; second, sent instrument to participants; and
third, received the data. The first stage of the data collection process began with a letter to the
General Administration of Public Education to request permission to conduct the study among
teachers who teach students with ASD. Furthermore, a list of the email addresses of target
participants was obtained. The second step was to send emails to all 193 teachers, explained the
purpose and nature of study, the survey items, the average time for completion, the security
procedures to protect confidentiality, and IRB approval. These emails were sent to participants in
July 2020 and again as a reminder after 1 week to meet the expected response rate. When teachers
who teach students with ASD decided to participate in this study, they clicked a link that allowed
them to access the Qualtrics survey. This researcher used an embedded mixed-methods approach
to answer the research questions (Creswell & Plano Clark, 2007). The collected quantitative and
qualitative data were then integrated into the interpretation of the results. Table 1 explains the
relation between the research questions and the research methods.
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Table 1
Descriptive the relation between the research questions and the research methods
N

Research Question

1

How often do Saudi teachers use AT in the classroom Quantitative data: 5, 6, 7
with students with ASD?

2

Research Methods

Qualitative data: 8

What extrinsic (first-order) barriers affect Saudi Quantitative data: 9, 10, 11, 12, 13,
teachers’ abilities to use AT for teaching children with 14 ,15, 16,17, 18, 20, 21, 22, 23,
ASD?

23, 24, 25, 26
Qualitative data: 27, 28, 29

3

What intrinsic (second-order) barriers affect Saudi Quantitative data: 30. 31, 32, 33,
teachers’ abilities to use AT for teaching children with 34, 35, 36, 37, 38, 39, 40, 41, 42,
ASD?

43
Qualitative data: 44, 45, 46

4

How do the perceived barriers affect teachers’ abilities Qualitative data: 47, 48
to use AT within the classroom?

By combining both the qualitative data and quantitative data, the researcher gained a
comprehensive understanding of the barriers that hinder teachers' ability to use AT. Quantitative
data collected information related to the list of barriers defined based on the pertinent literature
reviewed. The items of barriers were organized according to Ertmer's concept. The survey
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presented the barriers and was asked respondents to indicate the extent to which each barrier
influences their use of AT for teaching students with ASD. The first-order barriers were lack of
resources, lack of time, lack of training, and lack of support, and the second-order barriers were
teachers’ beliefs and attitudes, lack of confidence, and lack of knowledge. The survey instrument
also used to determine the frequency of reported weekly use of AT. Participants indicated this use
for each type of AT (low AT, medium AT, or high AT).
The qualitative open-ended questions followed the quantitative items to gain deeper insight
into the barriers and their influence on teachers’ abilities to use AT within the classroom. The
reason for including these questions was the need to allow participants to add barriers that the
researcher may have neglected in the earlier quantitative items. In addition, it afforded respondents
an opportunity to explain their views about the barriers to AT. The open-ended questions supported
the researcher to expand on the data collection (Bryman, 2006; Jensen, 2002; Kuada, 2012).
Furthermore, the open-ended questions helped to deepen the understanding of the barriers teachers
face when using AT for teaching students with ASD.
Data Analysis
The significance of the research was to identify many of the barriers that hinder teachers’
use of AT for teaching students with ASD. The major concept of embedded mixed methods was
that qualitative data can be collected and analyzed to confirm or support the quantitative data
(Hesse-Biber, 2010). The process of data analysis was conducted in two steps: analyzed
quantitative data first (Phase I – a Likert scale) and qualitative data second (Phase II – open-ended
questions). The quantitative data analyzed via the Statistical Package for the Social Sciences
(SPSS) tests, and the qualitative data analyzed through a method involving the coding of important
themes, and the MAXQDA qualitative data analysis computer software package managed the data.
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The data collection included four items about participants’ demographic information (sex, age,
years of experience, and office of education) that were used to describe the sample of the study.
To answer the first research question, how often do Saudi teachers use AT in the classroom
with students with ASD, the survey had three items related to the frequency of reported weekly
use of AT. The participants responded to five choices: Do not Use = 1, 1 Time or Less a Week =
2, 1 to 2 Times a Week = 3, 3 to 4 Times a Week = 4, and 5 Times and More a week = 5). The
frequency, percentage, mean, and standard deviation for each item of AT use were utilized to
analyze each item to obtain a clear idea of the state of use of AT in the classroom. To continue
exploring this question, the instrument had one open-ended question that addressed the type of
assistive technology that teachers currently use and how many times they are using it per week.
To answer the second research question, what extrinsic (first-order) barriers affect Saudi
teachers’ abilities to use AT for teaching children with ASD, the responses were quantified on a
five-point Likert scale. Likewise, the third research question, what intrinsic (second-order) barriers
affect Saudi teachers’ abilities to use AT for teaching children with ASD, the researcher used a
five-point Likert scale (strongly disagree = 1, disagree = 2, undecided = 3, agree = 4, and strongly
agree = 5). The data collected from the survey items were input into SPSS to identify the mean
and the standard deviation of each barrier. The items were on a scale from 1 to 5, with 1
representing “strongly disagree” and 5 representing “strongly agree”.
To continue exploring the barriers, the instrument had six open-ended questions that
addressed the barriers that hinder the use of AT. Open-ended questions provided a deeper
understanding of the barriers from the teachers’ perspectives (Teddlie & Tashkkori, 2009). The
researcher set up the coding process for barriers and challenges in using AT in the classroom after
receiving responses from teachers who teaching students with autism. Then, the researcher
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analyzed and compared the barriers and challenges among teachers. Furthermore, the open-ended
questions presented an opportunity for participants to share their own specific barriers beyond the
information that the survey data provided. For each of these questions, the researcher analyzed all
participants' responses and the statements were then coded via MAXQDA software. These codes
were sorted and categorized to create themes, each of which was grouped into categories.
(Creswell, 2014; Marshall & Rossman, 2016). According to Creswell (2014), the goal of the
coding is "to make sense out of text data, divide it into text or large image segments, label the
segments with codes, examine codes for overlap and redundancy, and collapse these codes into
broad themes” (p. 243). Frequently occurring themes were analyzed, and this helped to ensure the
depth of the quantitative results (Creswell, 2014; Marshall & Rossman, 2016; Miles &
Humberman, 1994) and to allow for elaboration, enhancement, illustration, and clarification
(Creswell & Clark, 2011; Hesse-Biber, 2010).
The last step was to find an answer to the fourth research question, how do the perceived
barriers affect teachers’ abilities to use AT within the classroom. This section contained openended questions. Participants were asked two core questions, the purpose of which was to
investigate teachers' perspectives about how these barriers affect the use of AT. Themes and
categories were analyzed for each item by using the MAXQDA qualitative data analysis computer
software package to manage the data.
The qualitative data sourced from nine open-ended questions were analyzed using thematic
analysis, as described in Braun and Clarke (2006). The first step involved uploading all participant
responses into MAXQDA software and repeated reading of the data within the program. This step
aided the researcher in understanding and organizing the transcript and noting ideas for possible
themes and coding. The next step in the process was to generate initial codes from the data. The
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MAXQDA was used to develop specific codes by classifying and identifying information related
to the purpose of this study. The third step in the analytical process was to search for themes in all
codes that have been identified in the previous step. The themes were developed to provide a
deeper understanding of teachers’ perspectives on assistive technology use barriers. After
identifying overarching themes, the researcher reviewed the themes and refined some themes.
Once this process was completed, the researcher found distinctions between themes. In Step 5,
themes were adjusted and organized so that they were consistent, and categories were identified to
separate out the information. After completing these five steps, the researcher began the
description of the data and write-up of the report.
Ethical Considerations
Prior to conducting this research, the researcher provided all pertinent and applicable forms
to the IRB of the University of South Florida for approval. After obtaining permission from the
IRB, the researcher got consent to conduct this study from the General Administration of Public
Education in Riyadh, Saudi Arabia to authorize completion of the study with teachers of students
with ASD. The researcher adhered to the ethical standards of research throughout the study.
Creswell (2009) indicated that a researcher should protect confidential data, that informed consent
must be obtained from participants, and that a participant's rights must be protected. All
participants received an informed consent letter that explained the purpose of the research, stated
the ways in which their participation will be used only for this study. Furthermore, to preserve the
confidentiality of the data, personally identifiable information was not revealed in the results of
this study, nor shared with anyone. Finally, the data collected will be destroyed after a 5-year
period.
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Summary
The aim of the study was to provide insight into the barriers affecting Saudi teachers’ use
of AT for teaching children with ASD. This chapter outlined the research methodology that were
employed in this study. Namely, an embedded mixed-methods approach that included a survey
and open-ended questions focused on teachers of students with autism in Saudi Arabia. The major
concept of using an embedded mixed-methods approach was that qualitative data supported and
corroborated the quantitative data (Creswell & Clark, 2010; Hesse-Biber, 2010). The targeted
population for data collection was teachers of students with ASD in Saudi Arabia. The instrument
of study categorized the barriers according to first-order and second-order barriers. In addition,
this chapter indicated the procedures of data collection and analysis, and the validity and reliability.
Chapters 4 and 5 will present the results and analysis of these data.

72

CHAPTER FOUR: RESULTS
Overview
Research suggests that the use of Assistive technology (AT) is essential to effectively teach
students with Autism Spectrum Disorder (ASD) (Lancioni & Singh 2014). Specifically, it can
increase the achievement levels of a student with ASD when used for the betterment of many skills,
such as academic, social, and communication skills (Ayres, Mechling, & Sansosti, 2013; Clark,
Austin, & Craike, 2014; Ennis-Cole & Smith, 2011; Goldstein & Naglieri, 2013). However, the
effective use of AT in the classroom can be influenced by many factors, one of which is how
teachers apply it in their classrooms (Papanastasiou & Angeli, 2008). The effective use of AT is
still a concern and a critical issue for many special education teachers (Zhao & Bryant, 2006)
because they face many barriers that impede the effective application of AT with students with
ASD (Bouck, 2016; Gallo & Beckman, 2016).
These barriers must be examined from perspectives drawn from teachers of students with
ASD (Burke, 2014; Gaffner, 2015; Gentry, Wallace, Kvarfordt, and Lynch, 2010; Kopcha, 2012).
Information gleaned from studying this issue will allow a better understanding of the barriers to
AT use, which can assist teachers to perform their tasks to fulfill the needs of students with ASD.
Furthermore, exploring teacher views about the barriers that affect their abilities to effectively use
AT can provide important data to policymakers, educational leaders, and administrators in the
ministry of education in Saudi Arabia. These data will assist administrator to make informed
decisions to reduce or eliminate these barriers, which can in turn increase AT use with students
with ASD.
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Purpose of Study
The purpose of this mixed methods study is to identify the barriers that inhibit teachers of
students with ASD from using AT by examining the lived experiences of Saudi teachers. The aim
is to provide valuable information to the Special Education Department of the Saudi Arabia
Ministry of Education and contribute to the body of literature concerning the barriers of AT use
with students with ASD. To comprehensively identify which barriers influence teachers' use of
AT for teaching students with ASD, this study employs the following central research question to
guide the development of the research design:
What barriers do teachers identify as hindering their ability to use AT for teaching children
with ASD?
To investigate this question, four subquestions are formulated:
1. How often do Saudi teachers use AT in the classroom with students with ASD?
2. What extrinsic (first-order) barriers affect Saudi teachers’ abilities to use AT for
teaching children with ASD?
3. What intrinsic (second-order) barriers affect Saudi teachers’ abilities to use AT for
teaching children with ASD?
4. How do the perceived barriers affect teachers’ abilities to use AT within the classroom?
To answer these four research questions, this study employed an embedded a mixed
methods approach to explore the barriers affecting teachers’ adoption of AT to teach students with
ASD in the classroom. An online survey instrument was used to collect data. The purpose of using
embedded mixed methods research, compared to a quantitative or qualitative method by itself, was
to better comprehend the research questions and the problem (Creswell, 2013). A mixed methods
approach helps a researcher to gain the strengths of each approach and avoid the weaknesses to
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ultimately develop a better understanding of a research problem (Terrell, 2012; Creswell & PlanoClark, 2007).
By utilizing both a quantitative and a qualitative approach, the research questions for this
study can be addressed (Creswell, 2014). This study included two types of data: quantitative data
through the use of a Likert scale and qualitative data gathered via open-ended questions. Therefore,
the elements of an embedded mixed methods design have the potential to develop a complete
understanding of the practices of AT and the barriers that are often influential factors in its effective
use in the classroom (Doyle & Byrne, 2009).
Chapter 4 is organized as follows: First, an overview of the research problem, the purpose
of the study, the research questions, and the methods are presented. The overview summarizes the
information presented in Chapters 1 and 3 to review the direction guiding this research. Prior to
presenting the results of the study, the data collection and data analysis procedures are summarized
to fully understand the gathered data in accordance with the study approach. Next, the
demographics of the study and response rate are presented, along with the measure of internal
consistency coefficient. Finally, the findings are presented and organized according to the four
research questions of this study. I conclude the findings section with a summary of the chapter.
Review of Data Collection Procedures
As previously described in Chapter 3, prior to the data collection, I obtained approval from
the IRB of the University of South Florida. Then, I requested consent from the General
Administration of Public Education in Riyadh, Saudi Arabia, to authorize completion of the study
with teachers of students with ASD. Upon agreement, the education department and I invited all
teachers of students with ASD (by email) to participate in this research. The email included the
purpose and nature of the study, a link to the survey, the average time for completion, the security
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procedures to protect confidentiality, and IRB approval to protect participants’ human subject
rights. Teachers who agreed to voluntarily participate were able to click a link to a web-based
questionnaire (Qualtrics) that directed them to share responses regarding the instrument of study.
The data collection process took place over three months, beginning in July, 2020 and
ended on the 1st of October, 2020. Data were collected from the 85 participants who were enrolled
in the study which was adequate for the purpose of research design in order to answer the research
questions. The instrument included used a mixed methods approach to obtain both quantitative
and qualitative data. It contained 48 items/questions, which consisted of four main parts:
participants’ demographic information, the frequency of AT use, the barriers to AT use, and the
effect of these barriers on AT use.
Review of Data Analysis Procedures
Both quantitative and qualitative databases were downloaded from Qualtrics to SPSS and
MAXQDA. The quantitative data were analyzed via SPSS for data description. All responses were
analyzed using frequency and percentages to describe the sample of the study. To answer the first
research question of the study, descriptive statistics including percentages, frequency, mean, and
standard deviation were utilized. To answer the second and third research questions, descriptive
statistics including the mean and standard deviation were utilized.
The qualitative data from all four research questions of the study were analyzed through a
method involving the important themes and categories. The MAXQDA software was utilized to
manage the data and search for word frequency. The findings of the data analysis are presented
and described in detail in this chapter.
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Demographics of the Study
The sample for this study consisted of 98 teachers currently working with students with
autism in Saudi Arabia. Of those teachers, 85 completed their responses to the survey, and there
were 13 uncompleted responses that were excluded from statistical analysis. Using participants’
demographic information was not necessary to answer the research question; rather, it used
frequency and percentages to describe the sample of the study. Tables 2, 3, 4, and 5 present and
describe the participants’ demographic information as follows: (1) sex, (2) age, (3) number of
teaching experience years, and (4) offices of education. The demographic data of participants were
analyzed via SPSS.
Sex
Table 2 shows a comparison of the sex of participants in the study; the majority of
participants were male teachers (57.6%, n = 49), while 42.4% (n = 36) were female teachers. These
results are in keeping with the ratio of male to female teachers in the education department of
Riyadh city: 114 (59%) male and 79 (41%) female teachers (Education department of Riyadh,
2019).

Table 2
Sex

Valid

Frequency

Percent

Male

49

57.6%

Female

36

42.4%

Total

85

100%

77

Age
The next demographic question asked teachers to identify their age from five categories.
As Table 3 indicates, the largest age group who participated in the study was 31–40 years old,
representing 50.5% (n = 43) of participants. The rest of the age groups were as follows: 17.6% (n
= 15) of participants were 20–30 years old; 29.4% (n = 25) were 41–50 years; and 2.3% (n = 2)
were 51–60 years. This study sample did not contain any 61–70-year-olds.

Table 3
Age

Valid

Frequency

Percent

20–30

15

17.6%

31–40

43

50.5%

41–50

25

29.4%

51–60

2

2.3%

61–70

0

0%

Total

85

100.0

Years of Experience
Table 4 lists the number of years of experience that the teachers have been working with
students with ASD. Based on the responses, 14.1% (n = 12) of participants had 0–5 years of
experience; 28.2% (n = 24) had 6–10 years of experience; 25.9% (n = 22) had 11–15 experience
years; 21.2% (n = 18) had 16–20 years, and 10.6% (n = 9) had 21 years or above.
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Table 4
Years of Experience

Valid

Frequency

Percent

0–5 years

12

14.1%

6–10 years

24

28.2%

11–15 years

22

25.9%

16–20 years

18

21.2%

21 years and above

9

10.6%

Total

85

100.0

Offices of Education
The education department of Riyadh Region has 30 offices of education, all of which are
under the supervision of the education department. Each office of education is responsible for all
schools within its district, and some offices in Riyadh city have no schools with teachers of
students with autism. Participants in this study indicated 11 offices of education in which they
work.
Table 5 lists the offices of education in which the teachers worked in their schools. The
largest teacher group that participated in the study was from the Office of Education in Alrawdah
District, with 23.5% (n = 20) of participants, followed by the office west of Riyadh, with 22.3%
(n = 19) of participants. The smallest teacher group that participated in the study was from the
Office of Education in Alaziziyah District, with 1.17% (n = 1) of participants, followed by the
offices east of Riyadh and in Alsuwaidi District, each with 2.3% (n = 2) of participants.
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Table 5
Offices of Education

Valid

Office of Education in

Frequency

Percent

4

4.7%

12

14.11%

9

10.5%

19

22.3%

4

4.7%

2

2.3%

20

23.5%

2

2.3%

1

1.17%

7

8.2%

Albadiah District
Office of Education in
Alrawaby District
Office of Education
north of Riyadh
Office of Education
west of Riyadh
Office of Education
south of Riyadh
Office of Education
east of Riyadh
Office of Education in
Alrawdah District
Office of Education in
Alsuwaidi District
Office of Education in
Alaziziyah District
Office of Education in
Qurtoba District
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Table 5
Continued

Office of Education in

Frequency

Percent

5

5.8%

85

100.0

Alraed District
Total

Reliability Analysis
The internal consistency coefficient (Cronbach’s alpha) was used to ensure that the items
of the instrument relate to one another as a group (Gay, et al., 2006). I set the reliability score of
0.70 or higher in each category of the instrument to estimate the internal consistency (Nunally,
1978). The internal consistency coefficient of this instrument was evaluated for seven categories:
(1) lack of resources, which consisted of six items; (2) lack of time, which consisted of three items;
(3) lack of training, which consisted of five items; (4) Lack of support, which consisted of four
items; (5) lack of teachers’ beliefs and attitudes, which consisted of five items; (6) lack of
confidence, which consisted of five items; and (7) lack of knowledge or skills, which consisted of
four items.
Table 6 presents the level of internal consistency for all subscales; the results are as follows:
First, for the lack of resources subscale, the coefficient alpha (Cronbach’s alpha) determined a
reliability of .79, thus indicating an acceptable level of internal consistency. Second, for the lack
of time subscale, the coefficient alpha determined a reliability of .79, which also indicates an
acceptable level of internal consistency. Third, the coefficient Alpha determined a reliability of
.76 for the lack of training subscale, thus demonstrating an acceptable level of internal consistency.
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Fourth, the coefficient alpha for the lack of support subscale determined a reliability of .72,
suggesting an acceptable level of internal consistency. Fifth, for the subscale concerning the lack
of teachers’ beliefs and attitudes, the coefficient alpha determined a reliability of .91, which
indicated an excellent level of internal consistency. Sixth, the coefficient alpha determined a
reliability of .72 for the lack of confidence subscale; this result indicated an acceptable level of
internal consistency. Seventh, the coefficient alpha for the lack of knowledge or skills subscale
determined a reliability of .93, thus suggesting an excellent level of internal consistency.
Finally, I collected the internal consistency coefficient for all items (n = 32) to ensure that
the items of the instrument relate to one another as a group. The findings revealed an excellent
level of internal consistency for all items of the instrument, with Cronbach’s alpha being .93.

Table 6
Reliability Statistics
Scales
N

Cronbach’s Alpha

N of Items

Resources
1

.79

6

Time
2

.79

3

Training
3

.76

5

Support
4

.72

4

Teachers’
5
beliefs and Attitudes

.91

5

Confidence
6

.72

5
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Table 6
Continued
Scales
N
Knowledge/skills
7
Scale: ALL VARIABLES

Cronbach’s Alpha

N of Items

.93

4

.93

32

Findings
The findings are presented according to the four research questions. The findings of the
first, second, and third research questions of this study are divided into two sections, consisting of
quantitative data and qualitative data, while the findings of the fourth question have qualitative
results. Tables are presented to show the descriptive analysis for each research question. Moreover,
the tables present the themes and categories for qualitative analysis.
Findings of Research Question 1. How Often Do Saudi Teachers Use AT in the
Classroom with Students with ASD?
This first question concerns the frequency of reported weekly use of AT. To address this
question, teachers were asked to respond to three items of the survey (Numbers 5 through 7), which
addressed three types of AT: low-tech, mid-tech, and high-tech AT. Respondents had five choices:
Do not Use = 1, 1 Time or Less a Week = 2, 1 to 2 Times a Week = 3, 3 to 4 Times a Week = 4,
and 5 Times and More a week = 5. When investigating the frequency, percentage, mean, and
standard deviation for each item of AT use, the findings revealed the following: On Item 5
regarding the frequency of reported weekly use of low-tech AT, 24.7% (n = 21) of teachers
reported that they use low-tech AT three to four times a week. On the other hand, 12.9% (n = 11)
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reported that they do not use low-tech AT (see Table 1). On Item 6 concerning the frequency of
reported weekly use of mid-tech AT, 34.1% (n = 29) of teachers reported that they use mid-tech
AT one to two times a week. Only 8.2% (n = 7) of teachers reported that they use mid-tech AT
five times and more a week (see Table 1). However, on Item 7 pertaining to the frequency of
reported weekly use of high-tech AT, 30.6% (n = 26) of teachers reported that they use high-tech
AT five times and more a week. Few teachers (7.1%, n = 6) reported do not using high-tech AT
(see Table 1).
As listed in Table 7 regarding the mean and standard deviation for the three types of AT,
the highest mean of items related to the frequency use of AT was for high-tech AT (M = 3.62, SD
= 1.24). On the other hand, the lowest mean of the item was for mid-tech AT (M = 2.60, SD =
1.20). Based on these results, teachers indicated that they do not often use mid-tech AT, as hightech and low-tech AT were used. This leads to describing the weakness regarding the use of midtech AT.

Table 7
Descriptive Statistics for Frequency of Reported Weekly Use of Assistive Technology
Items

Do not

1 Time

1 to 2

3 to 4

5 Times

Use

or Less

Times a

Times a

and

a Week

Week

Week

More a

M

S
D

Week
Q5 Low
Tech

N

11

16

20

21

17

%

12.9٪

18.8٪

23.5٪

24.7٪

20٪

3.2

1.3

0

1
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Table 7
Continued
Items

Do not

1 Time

1 to 2

3 to 4

5 Times

Use

or Less

Times a

Times a

and

a Week

Week

Week

More a

M

S
D

Week
Q6 Mid
Tech
Q7
High
Tech

N

19

20

29

10

7

%

22.4٪

23.5٪

34.1٪

11.8٪

8.2٪

N

6

11

18

24

26

%

7.1٪

12.9٪

21.2٪

28.2٪

30.6٪

2.60

1.20

3.62

1.24

Qualitative findings. To address Research Question 1, the participants were given a
chance to add information related to the use of AT. These responses revealed teachers' perceptions
about the most useful AT and the frequency of use. Teachers of students with ASD were required
to respond to the open-ended question, Item 8, which asked, "What assistive technologies are you
currently using? Among them, which assistive technology you think is the most useful for students
with ASD? how many times do you use the assistive technology per week?" This qualitative
question aimed to explore how teachers express the types of AT devices to use in their classrooms.
I reviewed all participants' responses to this question; then, statements were coded via MAXQDA
software. These codes were sorted and categorized to create themes, each of which was categorized
or grouped into categories. An analysis of the transcripts from responses revealed themes and
categories regarding teachers' experiences with AT devices. As listed in Table 8, an analysis of
this question resulted in three themes: 1) low-tech AT, 2) mid-tech AT, and 3) high-tech AT.
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Under the first theme, low-tech AT devices were grouped into two categories: 1.1. visual
materials and 1.2. motor tools. Under the second theme, mid-tech AT devices were grouped into
two categories: 2.1. SGDs and 2.2. audiobooks. Under the third theme, high-tech AT devices were
grouped into two categories: 3.1. portable and 3.2. non-portable. All themes and categories are
explored next.
Low-tech AT. These devices do not require electricity because they do not use electronic
components, and they are usually inexpensive. Participants in this study highlighted the
importance of this type of AT. Most of the responses mentioned two types of low-tech AT tools:
visual materials and motor tools.
Visual materials. Most of the teachers who reported the importance of low-tech AT tools
mentioned using a picture exchange communication system (PECS) to improve communication
skills and academic achievement. A teacher mentioned using "… the picture exchange
communication system and visual schedule with three students daily because they need to develop
communication skills, and I use the reinforcement visuals for the rest of the students who have a
high level of communication skills." Another response was, "I usually use low-tech AT with my
students with autism constantly because of its importance in increasing their academic
achievement, especially the visual schedule, by presenting it in the class in a way that attracts
students to learn and manages their time and activities."
The use of low-tech AT has increased due to its ease of availability in the schools, and its
price is also not expensive. A teacher mentioned, "I believe technology based on pictures is the
most important type of assistive technology for two reasons: first, my students with autism like to
learn via pictures, and second, the technology is easy for me to bring to the classroom. I use these
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tools on a daily basis." The teacher also mentioned employing "visual strategies and cartoons on a
daily with my students because they are useful and inexpensive."
Motor tools. A few teachers indicated the use of AT tools with students who face
difficulties with motor skills. These tools help and facilitate the work of students with ASD. One
of the most important tools they mentioned was the use of the pencil grip; a teacher said,
"There are types of assistive technologies that are impossible to work without because they
help children with autism in learning; for example, a pencil grip to help students to
handwrite. So I am very careful to provide it to students who need it because without it,
they will face difficulties in learning to write."
Mid-tech AT. These devices do not have mechanical features, and they are manually
operated. Furthermore, to work, they require at least a battery or to be connected to a power source.
Despite their cheap price, few teachers mentioned their use of mid-tech AT devices with students
with ASD. Only two of the participants mentioned the benefit of this type of AT in teaching
students with ASD.
SGDs. One of the teachers said, "I use speech-generating devices with one of the students
on a daily basis."
Audiobook. Another teacher pointed out the importance of using audiobooks: "I borrow an
audiobook from the resource room and use it with my students to develop their language, which is
very useful for them because they love to work on it."
High-tech AT. These devices require a power source on which to run, and they have
sophisticated electronic equipment. High-tech devices are flexible, offer further mobility, and are
used for multiple tasks. Most of the participants indicated the importance of using these types of
devices more than low- and mid-tech AT.
Portable. Most of the teachers reported using portable computers in the classroom,
mentioning that they always use a laptop to teach students with ASD. A teacher stated, "Using a
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laptop to teach children with autism is very important. I think it is the most beneficial assistive
technology, more than any other type of assistive technology." Some teachers also mentioned the
following: "I like to use computer programs to develop a child's language skills, and I use it at
varying times," and "I use my laptop in order to present some educational lessons to my students.
Also, I show them some educational videos that are interesting to them." Other teachers reported
that they use computers in designing educational lessons for students with ASD: "I design some
learning activities through the laptop, and this is a catalyst for teaching students with autism."
Some of the participants commented on the importance of using a laptop, with a teacher
stating, "The most assistive technology that I use with my students is the laptop because it allows
and helps me to create lesson plans. Also, I notice that my students with autism like to use the
laptop more than the computer in the classroom because the desktop computer is old and slow. So
I had to bring my own laptop to school every day." Another participant explained the features of
the laptop: "I use a new and advanced laptop that easily allows me to connect with other devices
such as projectors and TVs."
In addition, many teachers mentioned using tablet devices as being as important as using
portable computers. The majority of participants reported using the iPad to teach students with
ASD. A teacher commented,
"I was used to using the desktop computer constantly that is available in my classroom, but
now I find the iPad more useful to me and students. It is easy to carry and moved easily
with it. Also, my students have a higher level of skills in using the iPad than a computer or
laptop. However, it needs constant charging because of the battery draining fast; that makes
me fear for my students from the danger of the charger wire. For this reason, I use it at
specific times, and this makes it a little difficult because children with autism do not want
to wait while charging. But the great thing about it is that students love to learn on the iPad.
This makes it easier for me to attract students to focus and pay attention to the tasks that
are required of them."
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Another comment explained the usefulness of the apps on the iPad, especially English apps.
A teacher commented,
"I use the iPad five times a week, as it is highly effective in teaching children with autism.
The iPad makes it easy for me as a teacher to download many educational applications for
students. I hope to enrich the Arabic content with more applications because I find many
wonderful English applications, but I can only use it with one student who has more
linguistic knowledge in English because he watches movies and listens to songs in English,
and his brothers at home speak English. I always find the iPad more effective with him
than his peers because the iPad has many applications and educational games in the English
language."
Teachers had positive comments about using apps. A teacher stated, "I use gaming apps
that help students with autism to develop the skill of paying attention through the iPad, and my
students love these games, so I use them every day of the week." Another teacher said,
"Sometimes, I use audiobooks that are downloaded on the iPad, and I find they have great benefits
for developing language skills."
Non-portable.Participants noted the importance of having a TV in the classroom for the
education of children with ASD. A teacher commented, "I used a video modeling strategy, which
showed cartoon videos on TV to teach them daily life skills.'' Another participant added, "... TVs
are among the most common tools I use with my students due to their availability in school." A
few teachers mentioned that they used a desktop computer with their students in the classroom; a
teacher stated that "The desktop computer is always used to design learning lessons and print
pictures of letters or numbers to implement some techniques and educational strategies with my
students." There were teachers who indicated the use of desktop computers in the evaluation
process for students; for example, "Currently, I use the desktop computer every school day to
assess the levels of students’ skills. I also use it to communicate with their families."
The teachers also pointed out the importance of having a smartboard in the classroom, with
a teacher saying,
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"Recently, a smartboard was added in the classroom, and I started to learn to use it to
facilitate the learning process for my students. I needed a long time to learn it. Also, at the
beginning, students with autism found it difficult to learn and use it, but in general it was
very useful to them and for presenting some lessons in an attractive way to all students."
Table 8
Themes and Categories in Responses to Question 8
Themes

Categories

1. Low AT

1.1. Visual Materials
1.2. Motor Tools

2.Mid AT

2.1. SGDs
2.2. Audiobooks

3.High AT

3.1. Portable
3.2. Non-portable

Findings of Research Question 2. What Extrinsic (First-Order) Barriers Affect
Saudi Teachers’ Abilities to Use AT for Teaching Children with ASD?
The second research question of the study explored the first-order barriers to using AT to
teach students with ASD. The 18 items were designed to collect participant responses to measure
those barriers, which were presented to respondents, who were then asked to rate their level of
agreement or disagreement on each statement regarding what influences their use of AT for
teaching students with ASD. The first-order barrier items were divided into four categories:1) lack
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of resources (six items), 2) lack of time (three items), 3) lack of training (five items), and 4) lack
of support (four items); these categories were organized according to the framework of this study.
To answer Research Question 2, I asked teachers to quantify their answers on a five-point
Likert scale: strongly disagree = 1, disagree = 2, undecided = 3, agree = 4, and strongly agree = 5.
Tables 9, 10, 11, and 12 present the descriptive statistics for each category pertaining to the firstorder barriers. The data collected from the survey items were input into SPSS to identify the mean
and the standard deviation of each barrier. Lower scores indicated disagreement with positive
statements of the survey, and higher scores indicated agreement with positive statements.
Lack of resources. Table 9 displays the descriptive information for six items, which
measured lack-of-resources statements on using AT with students with ASD. With a low score (M
= 2.36, SD = 0.81), teachers responded most to disagreement on items. According to the responses,
the lack of resources was a barrier to using AT for teaching students with ASD. The majority of
participants in the survey responded negatively on Item 14, "I think my school is budgeting money
for purchasing assistive technology" (M = 1.99, SD = 1.09). The highest mean of items related to
a lack of resources was Item 11: "High Tech devices are available at my school" (M = 2.69, SD =
1.34).

Table 9
Descriptive Statistics for Lack of Resources
Items
Q9 Low Tech devices are available at my

Mean
2.29

Std. Deviation
1.28

school.
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Table 9
Continued
Items

Mean

Std.
Deviation

Q10 Mid Tech devices are available at my

2.60

1.11

2.69

1.34

2.36

.99

2.22

1.08

1.99

1.09

school.
Q11 High Tech devices are available at my
school.
Q12 I think assistive technology devices is
inexpensive.

Q13 As far as I know, all teachers have easy
access to assistive technology devices in my
school.
Q14 I think my school is budgeting money
for purchasing assistive technology.
Average Mean

2.36

Std. deviation

.81

Lack of time. Table 10 displays the descriptive information for three items that measured
lack-of-time statements on using AT with students with ASD. With a low score (M = 2.68, SD =
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0.98), most teachers indicated disagreement on items. According to the responses, lack of time
was a barrier to using AT for teaching students with ASD. Participants in the survey responded
negatively on Item 17, "My school provides more time to experiment with new types of assistive
technology" (M = 2.01, SD = 0.99). The highest mean of items related to lack of time was Item
15: "I have enough class time to use assistive technology with my students with ASD" (M = 3.12,
SD = 1.24).

Table 10
Descriptive Statistics for Time
Items
Q15 I have enough class time to use assistive technology

Mean

Std. Deviation

3.12

1.24

2.91

1.26

2.01

.99

with my students with ASD.
Q16 I have enough school time to improve my skills in
using assistive technology.
Q17 My school provides more time to experiment with new
types of assistive technology.
Average mean

2.68

Std. deviation

.
.98
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Professional training. Table 11 displays the descriptive information five items that
measured lack-of-training statements on using AT with students with ASD. With a low score (M
= 2.70, SD = 0.81), most teachers indicated disagreement on items. According to the responses,
lack of training was a barrier to using AT for teaching students with ASD. The majority of
participants in the survey responded negatively on Item 18, "I learned how to use assistive
technology from my university courses" (M = 2.24, SD = 1.10). The highest mean of items related
to training was Item 22: "I gained most of my knowledge in using assistive technology for students
with ASD through self-training" (M = 4.01, SD = 1.06).

Table 11
Descriptive Statistics for Training
Items

Mean

Std.
Deviation

Q18 I learned how to use assistive technology from

2.24

1.10

2.34

1.26

2.44

1.08

my university courses.
Q19 My school district offers adequate training
opportunities for me to use assistive technology for
students with ASD.
Q20 My previous training experiences taught me
how to competently use assistive technology.

94

Table 11
Continued
Items

Mean

Std.
Deviation

Q21 My teacher preparation program taught me how
to

use

assistive

technology

using

2.49

1.14

4.01

1.06

hands-on

experience.
Q22 I gained most of my knowledge in using
assistive technology for students with ASD through
self-training.
Average mean
Std. deviation

2.70
.81

Lack of support. Table 12 displays the descriptive information for four items that
measured lack-of-support statements on using AT with students with ASD. With a low score (M
= 2.45, SD = 0.82), most teachers indicated disagreement on items. According to the responses,
lack of support was a barrier to using AT for teaching students with ASD. The majority of the
participants in the survey responded negatively on Item 24, "My school readily provides technical
support to fix malfunctioning assistive technology" (M = 1.93, SD = 0.88). The highest mean of
items related to lack of support was Item 23: "My school leader encourages me to use assistive
technology in the classroom" (M = 3.00, SD = 1.31).
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Table 12
Descriptive Statistics for Support
Items

Mean

Q23 My school leader encourages me to use

Std. Deviation

3.00

1.31

1.93

.88

2.35

1.07

2.54

1.13

assistive technology in the classroom.
Q24 My school readily provides technical support
to fix malfunctioning assistive technology
Q25 I know how to fix malfunctioning assistive
technology by myself.
Q26 Most of the assistive technology devices in my
classroom are still working in good condition.
Average mean
Std. deviation

2.45
.82

Qualitative findings. To address Research Question 2, the participants were offered an
opportunity to write down their perspectives regarding first-order barriers. Instrument Items 27,
28, and 29 asked teachers to respond to open-ended questions. The responses provided an in-depth
explanation of the barriers affecting teachers' ability to use AT to teach students with ASD. I
reviewed all participants' responses to this question, and the statements were then coded via
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MAXQDA software. These codes were sorted and categorized to create themes, each of which
was categorized or grouped into categories.
Teachers who taught students with ASD were asked to respond to the open-ended question,
Item 27, "What can make it difficult to access and use assistive technology devices in your
school?". This qualitative question aimed to explore the barriers that teachers face in acquiring AT
devices in their classrooms. The transcripts from responses were analyzed to provide themes and
categories regarding barriers to accessing AT devices. Table 13 lists the two resulting themes: 1)
availability and 2) devices. The first theme was grouped into three categories: 1.1. not enough, 1.2.
sharing, and 1.3. request. The second theme included three categories: 2.1. old devices, 2.2.
malfunction, and 2.3. cost.
Availability. AT use for teachers who work with students with ASD varied according to
AT device availability in their schools. The limited resources in teachers’ classroom affect the
frequency of AT use. Participants discussed the impact of limited availability of AT resources as
one of the difficulties in accessing and using AT in the classroom. Most of the teachers described
a lack of resources as an obstacle to their successful use of AT for students with ASD. Their
explanations of the barriers related to availability were provided in the following three different
formats:
Not enough. Teachers reported the number of resources, which did not match with their
needs and students. They commented on the large number of students compared to a limited
number of AT devices. A teacher said that "There are no assistive technology devices, and if we
have them in the classroom, unfortunately, the number of devices is not enough for the number of
students with ASD." Another teacher stated the following: "insufficient equipment with the
number of students in the classroom. I have in class nine students with autism, and the available
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devices cannot be used individually with each student." Another teacher indicated lacking
classroom storage for AT devices: "The school does not provide it; I have to bring it myself, and
there are no designated places to keep it or save it." One of the difficulties in accessing AT devices
in schools that the teachers expressed was related to the lack of device peripherals, such as Internet
services and device batteries. Teachers mentioned, "… no support for the computer with its other
important accessories, such as a printer, speakers, a projector, or the Internet." Another participant
described a complete lack of the Internet: "I have a computer in the classroom, but there is no
Internet in the school, which greatly limits the use of the computer in terms of downloading
programs or connecting to the Internet to view video." Moreover, a teacher commented on
unsupported mid-tech AT, stating that "Some devices need to their batteries changed frequently;
batteries are not cheap, and the school does not provide support in that, so I always avoid using
devices that rely on batteries."
Sharing. An issue that teachers reported as adding difficulties to accessing AT devices in
schools was that devices have to be shared among all teachers. This is evident in the following
statements by teachers: "Some assistive technology devices are borrowed from teachers in the
school. This causes delays or cancels much of the successful implementation of plans." A teacher
also expressed that "Assistive technology devices are not available to all teachers at the same time,
which makes us spend a lot of time coordinating between us on the exchange of devices. This is
an additional burden on us." A respondent further described that
"Teachers borrow assistive technology devices from my classroom and return it to me
when it is broken. This makes me constantly embarrassed when I try to refuse their request.
Also, what makes matters more difficult is that I know that their students need these
devices."
In addition, a teacher indicated having difficulties and a lack of time to move to some
equipment in the resource room: "The hardest thing is if I want a computer or projector, I must
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move to another classroom to use it." Another teacher described this issue as follows: "When I
want to use video modeling, I need to go to the resource room to use the necessary equipment
there, which increases the difficulty of moving there. especially because I need to use video
modeling with one or two students, and the rest of the students do not need that." Teachers also
highlighted issues related to the importance of time and movement of students from one place to
another. For example, a teacher explained
"going to the resource room due to the presence of most of the assistive technologies there,
which entails preparing in advance and scheduling it with the supervisor at school and the
rest of the teachers. This consumes a lot of time, and it is difficult to transfer students from
the classroom to the resource room."
Request. Additional difficulties were expressed regarding access to AT devices; these
barriers related to requesting items from the education department and schools to meet classroom
needs. A teacher mentioned
"the lack of policies, a system, or a list of tools and devices that I have the right to request
from the education department in order to use in the classroom with my students with
autism. What is available is some simple assistive technology. Most often, the teachers buy
it with their money."
A teacher commented on the "delay in accepting applications to obtain assistive
technology devices from the Education Department." Another teacher reported "difficulty
communicating with the education department to request devices that are needed."
Devices. The second theme of this question is teachers’ expression of the problems with
devices. Teachers in this research identified several difficulties that hinder them from successfully
accessing AT devices in the classroom. These barriers were organized into three broad categories:
old devices, malfunctioning devices, and the cost of devices.
Old Devices. Most teachers clearly reported that the most significant challenges to AT use
with students with ASD were related to old devices in schools. Old devices are preventing teachers
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from using new teaching strategies that are based on new technology. A teacher said, "There is a
computer in my classroom, but this is not enough, because it is an old computer. We need an
update in order to use new programs." Another example of the problem of old devices is that
"… the devices and tools are old; for example, there is a TV, but it is very old, and I cannot
use a video modeling strategy through it due to the difficulty of linking it to the smartphone
or the iPad. I need a smart TV that is easy to connect through mobile pairing."
A teacher mentioned "… the lack of equipment and tools in the school, and also the
computer is old and cannot accept some new programs."
Malfunctions .Malfunctioning AT devices and equipment were also reported in teachers’
responses under this open-ended question. The study participants indicated that damaged or broken
tools were a significant barrier that made their work more complex. Teachers commented that
"Assistive technology devices cannot be obtained and used continuously due to malfunctions or
defects, outdatedness, or students' multiple use of the devices. "Teachers cited the lack of technical
support as the main reason for the malfunction of AT devices, with a teacher stating,
“There is no urgent maintenance. To get technical support we needs to raise a request to
the education department, but unfortunately it takes a long time. So there are teachers in
the school who volunteer their time to solve basic technical problems because they have
experience in repairing broken devices."
Another teacher suggested that "Our schools need a technical support team that helps the
teacher to run devices in the classroom."
Cost. Most teachers mentioned cost as one of the major barriers they faced when they
needed AT devices for teaching students with ASD. They explained that schools budgets are not
accommodated to meet all AT categories in the classroom. A teacher stated that "The school
budget allocated to this category of assistive technology is not available," and another said, "The
school budget is not sufficient to purchase devices that meet the needs of students and teachers."
Additional difficulties were expressed regarding cost, where teachers commented that they try to
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purchase the AT devices with their own money due to a lack of school budgets. However, the
prices of some devices are expensive. A teacher pointed out that "There is no provision of many
requirements from the education department. I try to buy some tools on my own account, but they
are very expensive, and I cannot pay for them on my own." Another teacher stated that "Some
tools and devices are very expensive, and I cannot purchase them for all of my students."
A teacher also added that the problem is not limited to purchasing devices; it is also related
to the purchase of electronic programs:
"lack of resources and financial support to buy some programs and devices are barriers.
For example, I needed to use speech-generating devices with students, but there were many
malfunctions. That's why I turned to using some applications that can be downloaded on
the iPad. They are very useful to teach a student with autism, but at the same time, these
applications are not completely free. After a certain period or limited use, the application
requests that I pay money to subscribe. I asked the school leader for support, but she told
me that there is no special budget from the school or the education department to buy
applications on the iPad."
Table 13
Themes and Categories in Responses to Question 27
Themes

Categories

1.Availability

1.1. Not enough
1.2. Sharing
1.3. Request

2. Devices

2.1. Outdated devices
2.2. Malfunction
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Table 13
Continued
Themes

Categories
2.3. Cost

Teachers who have students with ASD were asked to respond to the open-ended question,
Item 28, "What was the most useful training experience to use assistive technology that you have
had?". This qualitative question aimed to explore participants' views regarding the best training
they have received on AT use. I excluded all statements that indicated a lack of training. The
transcripts from responses were analyzed to identify themes and s categories regarding the most
useful training. As listed in Table 14, two themes resulted from this analysis: 1) self-learning and
2) other training. Self-learning was grouped into two categories: 1.1. online and 1.2. books. The
second theme related to other training included two categories: 2.1. workshops and 2.2. teachers'
cooperation.
Self-Learning. Teachers require useful training to successfully use AT with students with
ASD. The lack of training provided to teachers affects their frequency of AT use in their classroom.
The most common responses pertained to self-learning in using AT, where most of the teachers
discussed a lack of training as a major reason to learn by themselves. Their comments on selflearning resources were provided in two different formats as follows:
Online. A majority of the participants indicated the benefits of online learning regarding
the use of AT in the classroom. Social media websites accounted for the largest share of teachers'
comments. A teacher reported, "It was by following professors in the autism field on the Internet
through Twitter; they explained some of the assistive technology and how to use it with students."
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Although information is limited, social media is the most common way to receive information
about AT use; a teacher described
"following up on some specialists in the autism field on social media, such as Facebook or
Twitter, although the information provided is simple and not explained in detail, but it helps
me to know what is new and try to use it in the classroom."
Some participants pointed to non-Arab websites and online videos as a useful way to
increase their knowledge about the use of AT. A teacher stated, "I learn by myself through some
international sources on the Internet" while another described seeking knowledge "through the
internet and videos on YouTube." A few of the responses also indicated the benefit of online
courses: "Not many training sessions have been beneficial; I think self-learning from online
courses was more beneficial to me."
Books. Participants added that books about AT were useful resources to learn how to use
it with students with autism. A teacher commented: "I improve my skills to use assistive
technology through reading books; it is the best way to learn." Another response referred to
"reading some books, but unfortunately the implementation of assistive technology with students
is different from what I found in the books. But overall, I am learning from books a lot about the
types of assistive technologies."
Other training. Useful training from courses was also reported in teachers’ responses to
the related open-ended question. Participants indicated attending the courses provided by the
education department or local conferences as one of the best forms of training for them.
Furthermore, a few teachers stated that the teacher preparation program was most useful in using
AT. Participants also expressed the importance of cooperation with experienced teachers in the
use of AT.
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Workshops. From some teachers’ comments, courses at local conferences played an
important role in increasing teachers’ skills. A teacher said, "A useful training experience was
attending a workshop at a local conference. The experience was enriching, useful, and provided
me with the information and skills I needed to use the best assistive technology with students with
autism." A teacher reported that "There aren't many real experiences, but I did attend one workshop
on using video modeling, and it was pretty helpful." Another teacher expressed his experience with
the training courses: "I think that the best training courses are paid courses, better than the free
courses offered by the education department." One teacher mentioned that one of the education
department courses was the most beneficial experience for her: "The education department
provided the training on using the smart board 9 years ago; it was the best." Despite the limited
information in teacher preparation program courses, some participants stated that the university
period was the best experience regarding AT. A teacher explained, "During the university period,
it was theoretical education from one course, but it had the most benefit in terms of knowledge of
assistive technology types." Another teacher agreed, stating that "The best training was through
one of the courses I studied in the teacher preparation program at the university, but it taught me a
limited number of assistive technology"
Teachers' cooperation. Some participants indicated that they receive help from teachers at
their school, and they expressed this as one of the available ways in which to learn about the use
of AT. A teacher reported,
"I usually try to take advantage of teachers with high experience in the school by asking
them to allow me to observe them in their classroom. It is the best way to learn how to use
assistive technology with students with autism."
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One participant, when asked about the useful training she had received, responded as
follows: "by asking some teachers who have experience about how to implement and use assistive
technology."

Table 14
Themes and Categories in Responses to Question 28
Themes

Categories

1. Self-learning

1.1. Online
1.2. Books

2. Other training

2.1. Workshops
2.2. Teachers' cooperation

Teachers with students with ASD were asked to respond to the open-ended question, Item
29, "How does your school support you in using assistive technology with your students?". The
qualitative question aimed to explore teachers' perspectives on the types of school support for using
AT to teach students with ASD. As listed in Table 15, after a review of all participants' responses,
the types of school support were revealed under three categories: 1.1. high support, 1.2. limited
support, and 1.3. no support. These categories are explored next.
High support. A number of teachers expressed that they received full support from their
schools to use AT to teach children with ASD. This support was described in several ways, such
as providing AT devices or giving sufficient time to attend training courses. A teacher stated, "My
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school provides classrooms equipped with assistive technology devices and tools that help me to
teach students with ASD." Teachers also commented that the school leaders communicate with the
education department to address classroom needs, with one teacher explaining that
"The school works according to its available capabilities, and when I request any device,
they send my request to the Education Department to provide it to me, and it also reminds
me of the importance of using the computer that is available in the classroom."
In another statement, a participant explained that "They support me in the requests, which
are processed by the Education Department." Additionally, some responses indicated that school
leaders were encouraging collaboration between teachers to successfully use AT with students
with ASD. As a teacher reported, "School leaders ask teachers who have experience inside the
school to help us to choose the best tools and devices that are appropriate for students with autism.
And sometimes we borrow these tools from these teachers." One teacher also expressed the support
he was receiving in the form of time: "My school encourages me and gives me free time to attend
courses on using assistive technology devices."
Limited support. Participants indicated that there is limited support from the school in
providing for basic needs, such as computers, and allocating small budgets for the purchase of
devices; a teacher reported,
"The school is trying to provide a small amount of money to buy assistive technology tools
we need, but these tools are damaged, and we cannot repair or replace them because we
personally buy them and not through contracts with companies that can provide warranties
or permanent maintenance."
Most of the responses suggest that teachers buy AT devices with their own money.
Furthermore, a teacher mentioned that creating a budget by all teachers is one form of support.
Another teacher discussed the following: "School leaders encourage us and try to collect money
from the teachers to purchase some assistive technology tools in the school."
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Many responses indicated that teachers did not receive the school's support, because the
school also needed support from the education department or the Ministry of Education; for
example, "The school leader always tries to provide the equipment in the school, but his attempts
are not always successful. We as teachers feel his desire to help and motivate us." A teacher
explained that "They try to provide support as much as possible, but their endeavors do not always
succeed, because there are no policies that guarantee support for teachers and meet all their needs
so that they can better teach students." Another teacher noted the school leader doing what he can:
"The school leader tries to motivate us and support us with what he is able to do; we as teachers
have learned not to ask him for anything that is out of his control."
No support. The majority of participants indicated that they did not receive any kind of
support to use AT with students with ASD. A teacher said, "School encourages me verbally, but
when I start to apply assistive technology to teach my students, the school does not support me or
provide tools or help with technical support. This is what causes many teachers to hate using it.”
Another teacher noted that "… there is no effective support; they just ask us to use it without
providing the assistive technology devices or training courses." Teachers also feel that they do not
receive technical support, with one teacher reporting, "I can't get much support; the computer broke
down in the classroom, and I fixed it with my own money." In addition, teachers expressed their
annoyance with schools’ job evaluation process for using AT in the classroom without providing
support. A teacher described that "I don't receive much support. They just evaluate the teacher and
ask us to use technology and assistive technology with students. There is only an old computer and
projector in my classroom." Another teacher stated, "They believe the annual assessment for jobs
is support, without providing any tools to use assistive technology, " and that “There is no support;
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the school only evaluates me, but it does not provide me with any courses within the school or
provide the equipment that I need.”

Table 15
Themes and Categories in Responses to Question 29
Themes

Categories

1. School support

1.1. High support
1.2. Limited support
1.3. No support

Findings of Research Question 3. What Intrinsic (Second-Order) Barriers Affect
Saudi Teachers’ Abilities to Use AT for Teaching Children with ASD?
The third research question of the study concerns the second-order barriers that influences
teachers’ use of AT for teaching students with ASD. The 30 to 43 items were designed to measure
those barriers. Similarly to the second question, the items for the third question presented the list
of barriers and asked respondents to rate their level of agreement or disagreement on each related
statement. The intrinsic barrier items were divided into three categories: teachers’ beliefs and
attitudes (five items), lack of confidence (five items), and lack of knowledge (three items); these
were organized according to the framework of this study.
To answer the question, I asked participants to quantify their responses on a five-point
Likert scale in the following format: strongly disagree = 1, disagree = 2, undecided = 3, agree = 4,
and strongly agree = 5. Tables 16, 17, and 18 present the findings of each category pertaining to
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second-order barriers. The data were entered into SPSS to measure the mean and standard
deviation of each intrinsic barrier. Lower scores indicated disagreement, while higher scores
indicated agreement with positive statements.
Teachers’ beliefs and attitudes. Table 16 displays the descriptive information on five
items that measured statements relating to teachers’ beliefs and attitudes about using AT with
students with ASD. With a high score (M = 3.97, SD = 0.90), teachers were mostly in agreement
on the items. According to the responses, teachers' beliefs and attitudes were not a barrier to using
AT for teaching students with ASD. The majority of participants in the survey responded positively
on Item 34, "I prefer to learn more about new assistive technology devices" (M = 4.20, SD = 0.91).
The lowest mean of items related to teachers’ beliefs and attitudes was Item 33: "I enjoy learning
about assistive technology from professional development activities" (M = 3.73, SD = 1.15).

Table 16
Descriptive Statistics for Teachers’ Beliefs and Attitudes
Items

Mean

Std.
Deviation

Q30 Assistive technology can enhance the learning

4.06

1.00

3.92

1.00

of students with ASD.
Q31 Using assistive technology can meet the
learning needs of students with ASD.
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Table 16
Continued
Items

Mean

Std.
Deviation

Q32 Assistive technology can create more learning

3.94

1.11

3.73

1.15

4.20

.91

opportunities for students with ASD.
Q33 I enjoy learning about assistive technology
from professional development activities.
Q34 I prefer to learn more about new assistive
technology devices.
Average mean
Std. deviation

3.97
.90

Confidence. Table 17 displays the descriptive information for five items that measured
statements regarding teachers’ confidence in using AT with students with ASD. With a high score,
most teachers agreed with the items (M = 3.58, SD = 0.75). According to the responses, teachers’
confidence was not a barrier to using AT for teaching students with ASD. The majority of
participants in the survey responded positively on Item 38, "I think my knowledge of assistive
technology can be improved" (M = 4.14, SD = 0.83). The lowest mean of items related to teachers’
confidence was Item 35: "I am confident that I can use assistive technology with students with
ASD" (M = 3.22, SD = 1.23).
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Table 17
Descriptive Statistics for Confidence
Items

Mean

Q35 I am confident that I can use assistive

Std. Deviation

3.22

1.23

3.24

1.18

3.58

1.18

4.14

.83

3.75

.97

technology with students with ASD
Q36 It is easy for me to use assistive technology
with students with ASD.
Q37 I am sure of my ability to use assistive
technology with my students with ASD.
Q38 I think my knowledge of assistive technology
can be improved.
Q39 I am confident in selecting assistive technology
that would best meet my students’ learning needs.
Average mean
Std. deviation

3.58
.75

Lack of knowledge and skills. Table 18 displays the descriptive information on four items
that measured statements about the lack of knowledge or skills to use AT with students with ASD.
With a mid-range score, teachers responded moderately on items (M = 2.65, SD = 0.93). According
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to the responses, a lack of knowledge or skills was a moderate barrier to using AT for teaching
students with ASD. The highest means of items related to this lack were Item 42, "I have sufficient
knowledge of most assistive technology devices appropriate for students with ASD" (M = 2.74,
SD = 0.97), and Item 43, “My skill level in using assistive technology is high”. The lowest mean
of items related to a lack of knowledge or skills was Item 40: "I have enough knowledge about
using assistive technology for students with ASD" (M = 2.68, SD = 1.09).

Table 18
Descriptive Statistics for Knowledge or Skills
Items

Mean Std. Deviation

Q40 I have enough knowledge about using assistive

2.68

1.09

2.72

1.03

2.74

.97

technology for students with ASD
Q41 I can identify what type of assistive technology
is most appropriate for students with ASD
Q42 I have sufficient knowledge of most assistive
technology devices appropriate for students with ASD
Q43 My skill level in using assistive technology is

2.74

1.02

high.
Average mean
Std. deviation

2.65
.93
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Qualitative findings. To continue addressing Research question 3, the participants were
given an opportunity to write down their perspectives about second-order barriers. Instrument
Items 44 and 45 asked teachers to respond to open-ended questions, and the responses provided
an in-depth explanation of the internal barriers affecting teachers' ability to use AT to teach
students with ASD. I reviewed all participants' responses to this question, and statements were
then coded via MAXQDA software. These codes were sorted and categorized to identify themes,
which were categorized or grouped into categories.
Teachers with students with ASD were asked to respond to the open-ended question, Item
44, "What specific skills do you need to better use assistive technology for your students with
ASD?". This qualitative question aimed to explore the skills and knowledge that teachers require
to improve AT usage. The transcripts from responses were analyzed to provide themes and s
categories regarding different skills. As listed in Table 19, the analysis revealed two themes: 1)
assistive technology skills and 2) general skills. The first theme was grouped into two categories
—1.1. use and 1.2. choice and assessment—and the second theme also included two categories:
2.1. computer skills and 2.2. classroom management.
Assistive technology skills. One of the most significant barriers that teachers of students
with ASD face when using AT is a lack of skills to use it in their classrooms. Most participants
reported the lack of AT usage skills because of limited practice on AT devices in training courses.
Some also pointed to a lack of practice during the teacher preparation program, leading limited
improvement in their skills. The second skill that teachers expressed as a need is the ability to
select the best AT technology to meet a student’s needs.
Use. The majority of participants indicated that they did not practice using AT devices or
tools. A teacher said, "I need to practice using the assistive technology before employing it with
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my students or in the classroom." Another teacher also commented that the courses are not
specialized in the field of autism: "Some courses offer the use of assistive technology with all
groups of people with special needs and are not specialized in autism, which reduces its usefulness,
so we need specialized courses." Moreover, there were participants who indicated that they need
more than that: "bringing specialists on assistive technology to the school to set up special courses
for teachers with their students in a practical way to be more realistic than theoretical speech in
external training courses." Additionally, a teacher stated, "We need to have intensive courses
within the school with students." In addition, lack of practice is not limited to professional
development. Participants indicated a lack of practice in the teacher preparation program as well.
A teacher said, "The teachers preparation program was based on observation only and reading. So
I did not see any types of assistive technology devices during my university study. I think we need
practice on assistive technology before working with students with autism."
Choice and assessment. Teachers indicated that they are facing difficulties in identifying
the appropriate AT devices for their students. A teacher reported,
"I think I need to know what the best assistive technology is to increase students skills.
When I look for assistive technology to use with my students, I find a lot of options, and I
cannot decide what is the best and most appropriate. I am the only one who prepares the
individual educational plan, and this is why it is so difficult for me."
Some teachers attributed the difficulty of identifying appropriate AT devices to the
multitude of options, as well as the lack of training courses to increase their knowledge about new
AT devices and services. A teacher reported that "Assistive technology devices with children with
autism are constantly developing; there are also many new technologies, so I need to continuously
develop my skills in the same line with the speed of technology development."
In addition, the teachers indicated the difficulty in evaluating which devices and tools meet
the needs of students. A teacher described that,
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"… all I need to know is the evaluation of the assistive technology and the extent to which
my students need it. There are many devices, but they do not participate with me in
choosing the right one for my students. It is important to activate the role of the family and
the rest of the teachers in designing the individual educational plan."
Another stated, "I need to know how I assess students' performance for their use of the
assistive technology."
General skills. The lack of teachers skills is not limited to AT devices and services, but
includes other types of skills, such as computers skills and classroom management. Each teacher
has a different level of skills that must be developed to successfully use AT with students with
ASD.
Computer skills. A few of the respondents expressed their need for computer skills. A
teacher reported, "I need computer skills and knowledge of the use of technology with children."
Another participant described the lack of computer skills, stating that
"In my opinion, the problem with the use of assistive technology is not limited to learning
how to use the tools and devices of assistive technology. We are trying to learn computer
skills and how to connect devices with other devices, turn them on, and maintain them."
When a teacher was asked about what kinds of skills he needed, he mentioned "technical
skills to install programs on computers, to fix malfunctioning devices, and to use computer
accessories."
Classroom management. The lack of resources and the large number of students in
classrooms increase a teacher's need for classroom management skills. A teacher described that "I
want classroom management skills with my students. The presence of many tools in the classroom
causes students to interfere with one another and quarrel. I prefer some tools that are used
collectively to avoid this matter."
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Table 19
Themes and Categories in Responses to Question 44
Themes
1. Assistive technology skills

Categories
1.1. Use
1.2. Choice and assessment

2. General skills

2.1. Computer skills
2.2. Classroom management

Teachers with students with ASD were asked to respond to the open-ended question, Item
45, "How would you describe the importance of assistive technology in meeting the needs of
students with ASD?". This qualitative question aimed to explore teachers’ beliefs and attitude
toward AT usage for teaching students with ASD. The transcripts from responses were analyzed
to identify themes and categories regarding different skills. As shown in Table 20, one major theme
emerged: importance. This theme was grouped into two categories: 1.1. importance for students
and 1.2. importance for teachers.
Importance. Assistive technology devices and services are important sources of knowledge
and education for students with ASD. Moreover, AT has strongly ensured that students with ASD
have access to quality education. A positive belief among teachers of students with ASD toward
the importance of AT positively influences the effective implementation of the technology in their
classrooms. Teachers believe in this importance from two points of view: for students and for
teachers. Both are discussed next:
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Importance for students. Most participants pointed out the benefits of AT for students with
ASD. However, they differed in describing the importance of assistive technology in meeting the
needs of such students. A teacher indicated the functional capabilities: "If chosen appropriately,
assistive technology will have a significant impact on improving the functional capabilities of
students with autism." Another teacher indicated the importance of the technology for improving
behavioral skills: "Assistive technology has benefits to improve sensory and behavioral skills. It
could also help students with autism to keep attention on the learning process more than traditional
education." Furthermore, a teacher mentioned the importance of AT for increased communication
and language: "… especially important in developing communication and language skills."
Teachers also reported the academic skills of students with autism, with one teacher saying, "The
presence of assistive technology in the classroom is very important to develop the academic skills
of students with autism. Every teacher must sense this is important because it's impossible to use
it."
In addition, teachers explained that students with ASD enjoyed using AT. A teacher
reported, "It is very useful because students with autism interact and learn effectively with the use
of assistive technology." Moreover, a teacher said,
"I think the use of assistive technology is more useful for teaching students in the
classroom. My students are always eager to learn through assistive technology more than
any other method. Some skills are impossible to improve without assistive technology
devices."
A teacher added, "… assistive technology is very important, and students with autism love
to learn from it." Some teachers described the use of AT as fundamental for teaching children with
ASD because "… without it, students with autism cannot learn correctly and quickly." Another
teacher stated, "Every student with autism needs assistive technology to improve their skills."
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Importance for teachers.A number of teachers’ responses indicated that AT devices and
services aid the teacher in achieving educational goals with their students. Teachers’ responses
indicated that the use of AT facilitates teachers’ work. One teacher said, "Assistive technology has
a great benefit in facilitating a lot of the teacher's work with children with autism," and another
teacher stated, "I enjoy using assistive technology devices to teach my students. The devices
facilitate the learning process for them. " Furthermore, a teacher reported that the use of AT has
benefits for teachers' time: "Assistive technology could help with shortening the time and effort
required to teach children. In addition to being more interesting for students than using traditional
methods, it allows me to provide quick feedback for all students."

Table 20
Theme and Categories in Responses to Question 45
Themes

Categories

1. Important

1.1. Importance for students
1.2. Importance for teachers

The majority of teachers reported barriers that caused them to avoid using AT in teaching
students with ASD in the classroom. As shown in Table 21, the largest barriers are first-orderbarriers: Drawing from the results of the survey, a lack of resources was the most significant barrier
to using AT for teaching students with ASD (M = 2.36, SD = 0.80), followed by a lack of support
(M = 2.45, SD = 0.81). In contrast, teachers’ beliefs and attitudes were positive in terms of AT
usage in the classroom (M = 3.96, SD = .89629); Therefore, it does not represent a barrier to using
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AT with students with ASD. Moreover, teachers displayed a high level of confidence in using AT
(M = 3.5859, SD = .75010), and confidence is hence also not a barrier.

Table 21
Descriptive Statistics for Both Barriers
Scales

Mean

Std.
Deviation

Resources

2.36

.81

Time

2.68

.98

Training

2.70

.80

Support

2.45

.82

Teachers’ beliefs and Attitudes

3.97

.90

Confidence

3.58

.75

Knowledge/skills

2.65

.93

Teachers with students with ASD were asked to respond to the open-ended question, Item
number 46, "What other barriers impede your use of assistive technology for students with ASD?"
This open-ended question explored new barriers by painting a verbal picture of participants that
was not mentioned in the quantitative section. This question sought a better understanding of other
obstacles that teachers face when using AT to teach students with ASD. The transcripts from
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responses were analyzed to identify themes and categories regarding other barriers. As shown in
Table 22, two themes emerged from the analysis: 1) external barriers and 2) internal barriers. The
first theme was grouped into four categories: 1.1. the number of students, 1.2. sharing family, 1.3.
IEP, and 1.4. training. The second theme included two categories: 2.1. knowledge and 2.2. beliefs.
External barriers. The majority of participants indicated that external barriers as one of the
difficulties to use AT in the classroom. The teachers added many barriers related to the first -order
barriers. It will mention as follows:
The number of students. Many teachers reported that having a large number of students
with ASD in the classroom hinders them from the effective use of AT. This large number of
students creates other difficulties that affect the work of the teacher. For example, as a teacher
reported, there is an effect on time: "There are more students with autism than there are available
resources in the classroom, which makes it difficult to manage the time and devices with all
students." Another said, "The number of students in the classroom is high. This hinders the use of
assistive technology with all students simultaneously." Another participant believes that the lack
of a paraprofessional teacher in the classroom limits the use of AT: "The number of students is too
great; this limits the teacher's creativity because of the absence of a paraprofessional teacher in the
classroom. Students with autism need special attention and continuous follow-up. The teacher
cannot do all of this alone." Teachers further pointed out the difficulty of implementing individual
educational plans, stating, for example, that "The number of students in the classroom is large; I
have nine students with autism. Each student needs an individual educational plan as well as the
use of different assistive technology devices than others."
Sharing family. The teachers discussed that some AT tools should be shared with students'
parents. However, as a teacher reported, the lack of resources and support limits the use of AT
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tools among students with ASD at their home: "the inability to share some supporting technology
tools with the student’s family; for example, I have a student who needs pen grips for writing, but
he finds it difficult to write when goes home without the pen grip." Other participants also
mentioned the difficulty of sharing tools with the family, with a teacher stating,
"The family does not participate in the use of assistive technology. I have a student who
needs to improve his skill to communicate through the picture exchange system, but the
tools remain in the school, so he cannot use it with his family at home. When the family
buys the picture exchange system, the pictures are different, which increases the difficulty
of the student’s learning."
IEP. Teachers of students with ASD with an IEP team make the decision regarding whether
students need AT devices. Each decision is made for every student with ASD individually. Some
participants indicated that there is no IEP team working with them in making AT usage decisions.
A teacher reported "the lack of participation of the individual educational plan team in determining
the appropriate assistive technology for each student."
Training. Regardless of the number of training courses in AT use, the technology will be
worthless if teachers do not receive appropriate training to implement it in their classrooms.
Teachers indicated that the courses they took did not fit with practices in the classroom. A teacher
reported,
"The training courses provided by the education department show how to use assistive
technology with students with high-functioning autism, and they are totally different from
some of my students with low-functioning autism. So when I return to work with my
students, I find it difficult. There was a big difference between what I learned in the training
course and the real reality of the classroom."
A lack of time for teachers to attend courses also increases the severity of the training
barrier. A teacher reported, "I cannot attend all workshops or training courses on assistive
technology, because time does not allow me to always go outside of school to attend workshops.
I am content with self-effort at my home." Some also pointed to the need to increase Arabic content
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on the websites, with a teacher mentioning "the limited Arabic resources that explain how to use
assistive technology with students with autism."
Internal Barriers. Most of the statements under this open-ended question pertained to
external barriers. This is because external barriers are easier for teachers to express than internal
barriers, since the latter are related to the fundamental personality of teachers who work with
students with ASD. Participants’ comments related to internal barriers included two difficulties,
which are described next.
Knowledge. One of the most significant barriers that teachers face when using AT is a lack
of knowledge. Participants in this study reported that a lack of training is the primary reason for
their limited knowledge. A teacher cited a "lack of experience in how to use assistive technology
devices. I need training courses on the new assistive technological tools." Another teacher
mentioned that
"I need skills in the correct way to utilize an iPad for educational purposes to teach students
with autism. Sometimes, I don't trust when I give my students the iPad to learn some words,
because I am not sure if this app is appropriate for them or not!!?"
Beliefs. The negative attitudes and beliefs of teachers regarding AT usage are a central
barrier. A teacher said, "One of the characteristics of students with autism is the tendency to
routine, and this is the biggest barrier. Assistive technology devices are not appropriate to use with
them."

Table 22
Themes and Categories in Responses to Question 46
Themes

Categories
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Table 22
Continued
Themes

Categories

1. External barriers

1.1. The number of students
1.2. Sharing family
1.3. IEP
1.4. Training

2. Internal barriers

2.1. Knowledge
2.2. Beliefs

Findings of Research Question 4. How Do the Perceived Barriers Affect Teachers’
Abilities to Use AT within the Classroom?
To address Research Question 4, participants were given an opportunity to explain their
experiences with barriers. Instrument Items 47 and 48 asked teachers to respond to open-ended
questions, and the responses provided an in-depth explanation of how these barriers affect teachers'
ability to use AT to teach students with ASD. I reviewed all participants' responses to this question,
and statements were then coded via MAXQDA software. These codes were sorted and categorized
to identify themes, and each theme was categorized or grouped into categories.
Teachers with students with ASD were asked to respond to the open-ended question, Item
47, "Please describe your experiences of those barriers and how those barriers affected your ability
to use assistive technology for students with ASD?". This qualitative question aimed to explore
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how teachers express the effect of the barriers they face in using AT devices in their classrooms.
The transcripts from responses were analyzed to identify themes and categories regarding teachers'
experiences of barriers. As listed in Table 23, the analysis revealed two themes: 1) description of
external barriers and 2) description of internal barriers. The first theme was grouped into four
categories: 1.1. resources, 1.2. training, 1.3. time, and 1.4. support. The second theme included
two categories: 2.1. skills and 2.2. confidence.
Description of external barriers. The majority of teachers described their experience with
first-order barriers. Their comments focused on the lack of resources, the lack of training, the lack
of time, and the lack of support.
Resources. The majority of participants described in depth the impact of the lack of
resources. Most of their comments indicated that this lack of resources reduces or prevents AT
usage in the classroom. A teacher described that
"When I have a passion, I use some tools and devices and make an effort to learn assistive
technology. I believe it is important for my students, but the school cannot provide it for
teachers and their students because of the high price, and this is very frustrating."
Another teacher stated, "Lack of resources push me to use a limited number of assistive
technology devices." Some teachers indicated the futility of training courses if the AT resources
were not available. A teacher reported,
"I had a great desire to use some of the technologies that I know my students need. At the
same time, I attended workshops that helped me to acquire the full knowledge and skills
necessary to use them. But the lack of availability and high prices prevented me from using
them, which made me lose the skills I gained from the workshop."
Some teachers discussed that having resources in the school is not sufficient; AT devices
and tools must be available in the classroom all the time. A teacher reported, "The difficulty of
moving from the classroom to another place to access some of the assistive technology tools
increases the difficulty of the matter. Sometimes, I waste a lot of time moving from place to place,
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which makes it difficult." Another mentioned the difficulty of moving some equipment: "Some
types of assistive technology devices are heavy, resulting in physical pain when I move the devices
on a daily basis. This affects my level of use of assistive technology."
Training. Many participants indicated numerous challenges with availability of appropriate
training courses to develop their skills. Teachers expressed that not enough courses have been
specified in the field of autism. A teacher reported,
"I attended three courses about assistive technology. Two of them contained just basic
information about the types of assistive technology and importance. All three courses
explained how to use assistive technology with students with a disability, for example
trainers explaining hearing devices to students with hard hearing or how to support students
who need wheelchairs. I am a teacher of students with autism; I did not find anything in
the workshops to help me use assistive technology devices with children with autism."
Others also pointed to obstacles in self-learning for using AT with students with ASD. A
teacher described the obstacles related to online videos: "Lack of training pushes me to research
the use of assistive technology on YouTube. Most of these videos are very long, unprofessional,
and low quality, which causes me to be distracted while following them."
Time. Participants described the time barrier in different ways, commenting on the lack of
time to use AT with students with ASD. A teacher reported that
"The use of assistive technology takes more time than I expected because students need
more time to learn on such a device, which sometimes forces me to end the use of it with
students faster to attend to the rest of the students."
Teachers also cited the lack of time to attend training courses. For example, a teacher stated,
"The school leader asks me to attend the morning education department courses and return
to school on the same day after finishing the course. But I do not have enough time to go
to education department courses that help explain how to use assistive technology."
In addition, some teachers indicated that they spend their own time learning about AT or
sharing some information with students' parents. A teacher mentioned the following:
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"When sharing some assistive technology tools with the family of children with autism in
order to use it at home, their parents lack the skill to use the tools, which forces me to
explain it to them over the phone, resulting in taking my own time that I should spend with
my family and kids. So I stopped explaining it to them and just shared web links to them
including explanations of how to use assistive technology tools with children with autism.
But unfortunately, there are not enough articles in Arabic on the websites."
Support. The lack of technical support is one of the major issues reported by teachers in
this study. A teacher explained that
"Lack of technical support is the biggest barrier that negatively impacts me. The
implementation and use of assistive technology are not limited to preparing teachers or
their skills; I spend a lot of time with every student to teach them how to use one of the
assistive technology tools. In other words, I spend a long time self-learning about one type
of assistive technology. After that, I have to spend more time teaching my students how to
work with it. Also, these tools or devices stop working after this substantial investment of
time and effort (this is very frustrating)."
Another teacher described a malfunctioning device problem: "When the device stops
working and I am waiting for another teacher to find free time to help me fix it, that means all
effort is wasted." Similarly, another teacher also said, "I have a broken computer in the classroom
that hasn't been repaired for 7 months, preventing me from using many effective programs with
students. " Another agreed, saying, "I have malfunctioning devices in the classroom, and I do not
know how to repair them, because there is no technical support available quickly. "
Description of internal barriers. A few participants described their experiences of
internal barriers and how those barriers have affected their ability to use AT for students with ASD.
Skills. Lack of skills is not limited to AT use; sometimes, poor computer skills also affect
the successful use of AT. A teacher described that
"Sometimes, it takes a very long time to learn to fix problems related to computers. I watch
a half-hour video on YouTube explaining to me how to connect the projector with the
computer. I have to watch many videos on YouTube for long hours just to update the
computer. We as teachers have more tasks than these problems. Sometimes, I find myself
not continuing watching the video because of its length and because I have a second job
with my students."
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Confidence. Teachers’ level of confidence with AT should be high. When teachers of
students with ASD are faced with a lack of support from the IEP team, their confidence in using
AT to teach their students diminishes. A teacher described
"confidence barrier; I determined programs and assistive technology devices for students
by myself. No one from the IEP team helped me. I sometimes feel that my choice of some
devices and tools does not meet the student's needs, especially if there was no improvement
in the skill of the student. This makes me keep trying to change the type of assistive
technology."
Table 23
Themes and Categories in Responses to Question 47
Themes

Categories

1. Description of external barriers

1.1. Resources
1.2. Training
1.3. Time
1.4. Support

2. Description of internal barriers

2.1. Skills
2.2. Confidence

Teachers of students with ASD were asked to respond to the open-ended question, Item
48, "Please describe how you overcame those barriers to better teach your students with the
assistive technology?". The qualitative question aimed to identify what teachers do when
confronted with these barriers. As shown in Table 24, based on the teachers' responses to this
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question, I found two themes that describe how teachers react to barriers: 1. usage avoidance and
2.solutions. These reactions are clarified as follows:
Usage avoidance. Most participants in this study expressed that they avoid using AT when
they face challenges out of their control. The teachers did not identify a single barrier, but rather
mentioned a list of barriers that compel them to avoid the use of AT: lack of resources, lack of
training, lack of time, lack of support, and high cost.
Lack of resources. A lack of resources is one of the key issues reported by participants in
this study. Some teachers indicated that there are no AT devices and tools that lead to non-use with
students with ASD. A teacher stated that "It is impossible to use assistive technology appropriately
without support and the provision of new devices and tools. " Another teacher added, "I stopped
using the desktop computer in the classroom because it is old and too slow. I feel working on it is
tiring, cumbersome, and make me nervous." Teachers indicated that the education department
should provide AT devices, with one teacher saying, "There is nothing I can do about it; the
education department must consider our needs and the needs of students with autism."
Lack of training. Many participants commented on the weakness of the training courses
regarding AT usage with students with ASD, saying that there was no benefit in attending those
courses. A teacher stated, "Before I attend any course, I start to read the course agenda; if it does
not include a practical explanation of the utilized devices, I do not attend it even if it is
compulsory."
Lack of time. Some participants believed that alternative methods are better than using AT
to avoid the time barrier. A teacher stated, "Assistive technology is difficult to use because it has
many problems that waste the time of teachers and students to learn it. So I look for easy alternative
methods."
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Lack of Support. Some AT devices are fraught with many technical problems that need
fixing by technicians. When participants were asked about how they deal with these technical
problems, a teacher reported that "I do not like to use devices that have multiple technical
problems." Another stated, "I avoid using or buying devices that are complicated or that may be
quickly damaged or broken."
High Cost. Many of the participants indicated that they purchased AT devices with their
own money due to the lack of budgets in the school. However, some AT devices are expensive.
When participants were asked how they deal with the high price of devices, some indicated that
they could not buy them. A teacher reported "trying to search for inexpensive assistive technology
devices that I can buy for my students." Another teacher mentioned that
"I try to choose assistive technology devices that are appropriate for most students, in
addition to choosing devices that do not require additional cost, such as batteries or
payment to subscribe, because my school does not give me a budget for it."
Solutions. Many of the participants commented that they were looking for solutions to help
their students with ASD. After analyzing all statements, there were some solutions that were
reported by teachers:
Lack of resources. Many teachers reported that they use their own devices, especially
laptops and iPads. A teacher said, “I am using my own devices, such as a laptop,” and another
mentioned, “I use my own devices.” Some participants also indicated that they are seeking
alternatives to AT devices. A teacher reported, "I am trying to search for alternatives if I cannot
find assistive technology devices. Also, I continue to use what is available to me. But unfortunately
it is very little." Another teacher said, "If I cannot buy a picture exchange system, I usually try to
create pictures by printing pictures and designing visual activity tables for students to improve
their communication skills."
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Lack of training. Most teachers cited self-learning about AT usage to make up for the lack
of training courses. A teacher reported, "I compensate for the lack of training and courses by
searching on the Internet about the correct approach of using assistive technology. Also, I buy
those tools from online markets, especially those I had learned about from online international
resources." Some teachers also said that they ask experienced teachers about the use of AT: "I
collaborate with experienced teachers to understand how to use some types of assistive technology
devices." Others commented that they were looking for courses that match the resources available
in the classroom, as one teacher reported,
"I attended many courses on the use of assistive technology. However, I could not
implement AT because of the lack of resources in my classroom. Now, I follow a new
strategy to choose the appropriate courses for me by attending ones that match what I have
in my classroom."
Lack of time. Teachers commented that they took a long time to use AT when designing an
individual educational plan; a teacher described the following:
"The first use of new assistive technology devices usually takes more time with the student
than I expect because some technical problems arise or the student needs more time. To
solve this problem during the preparation of the educational plan, I planned for a long time
to use these assistive technology devices."
Lack of support. A few teachers mentioned repairing multifunctioning devices by
themselves. For example, a teacher said, "I usually repair computers by myself when they
malfunction in the classroom." Another participant indicated that teachers repaired the devices
voluntarily: “the lack of technical support for assistive technology devices. There are some
teachers in the school who volunteer to fix malfunctioning devices. "
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Table 24
Themes and Categories in Responses to Question 48
Themes

Categories

1. Usage avoidance

1.1. Lack of resources
1.2. Lack of Training
1.3. Lack of Time
1.4. Lack of Support
1.5. High cost

2. Solutions

2.1. Lack of resources
2.2. Lack of training
2.3. Lack of time
2.4. Lack of support

Summary of Chapter
The purpose of this study was to identify the barriers that inhibit teachers of students with
ASD from utilizing AT by examining the lived experiences of Saudi teachers. Chapter 4 presented
the results of this study. Overall, the findings were outlined according to the four research
questions. The 85 teachers responded to 40 survey items, along with eight open-ended questions.
They reported many barriers related to AT usage to teach students with ASD. The major barrier
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was that teachers have insufficient resources to use and implement AT devices and services to
meet the needs of children with ASD in their classroom.
The next chapter presents a discussion of these findings. It also contains the summary,
implications, and recommendations for future research and for educational policymakers.
Moreover, the limitations of the study are described. Finally, I provide the conclusions of the study.
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CHAPTER FIVE: DISCUSSION
Introduction
In 2016, statistics of the CDC indicated that 1 in 54 children in the US has ASD (Maenner,
Shaw, & Baio, 2020). In Saudi Arabia, the number of individuals with ASD is increasing
dramatically because of increased individual diagnoses. While previous reports have indicated the
number of individuals with ASD in Saudi Arabia, those studies have a noticeable discrepancy
between their numbers. According to official statistics in the country, 53,282 children have been
diagnosed with autism, and they comprise 0.26% of the population (General Authority for
Statistics, 2017). Individuals with ASD have difficulties with social interactions, communication,
and repetitive behaviors (Ji & Findling, 2015); therefore, children with ASD often need unique
services to improve their skills.
The Saudi government is still working on improving the infrastructure of special education
services for students with a disability, especially those with ASD. However, thousands of schools
and teachers are still struggling to improve their work to help students with ASD to learn and be
successful. Although the Ministry of Education of Saudi Arabia has made many efforts regarding
the provision of appropriate education for individuals with ASD, complex processes remain in
teaching such students. This promoted Saudi Arabia to continuously work to reform the
educational system (Zeina, Al-Ayadhi, & Shahid, 2014). From 2007 to 2013, there was an
educational reform project called Tatweer; it had a budget of $3.1 billion, and its main aim was to
provide high-quality education to all students (Tatweer, 2010). However, the debate continued
during and after the implementation of this project regarding whether Tatweer achieved its desired
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goals (Allmnakrah & Evers, 2020; Alyami, 2014). The Kingdom of Saudi Arabia currently has the
Saudi economic vision 2030 that began in 2016; it seeks to create comprehensive development for
a country by implementing many reforming programs, such as economy-, health-, society-, and
education-related programs (Saudi Economic 2030 Vision, 2016).
Due to the many benefits of AT, its use in the classroom is effective in supporting the
variety of needs of students with ASD (Goldsmith & LeBlanc, 2004; Lancioni & Singh 2014).
These benefits in the autism field have recently caused a dramatic increase in the number of studies
that focus on many aspects (Benssassi et al., 2018; Cerga-Pashoja, Gaete, Shishkova, & Jordanova,
2019; DiGennaro Reed, Hyman & Hirst, 2011; Fteiha, 2017; Grynszpan et al., 2014; Keintz et al.,
2014; Knight, McKissick, Saunders 2013; Mechling, 2011; Pennington, 2010; Ploog et al., 2013;
Ramdoss et al., 2011; Ramdoss et al., 2012; Wainer & Ingersoll, 2011).
Although studies on the effects of using AT in the classroom have continued to grow, there
is still limited research in Saudi Arabia regarding the perceived barriers of teachers who implement
the technology in teaching students with ASD. This study was conducted to explore the external
and internal barriers to AT use and to explain how these barriers affect teachers’ success with the
implementation of AT. The results of this study will contribute to improving the education process
for students with ASD in Saudi schools in several significant ways and provide insights into the
barriers to AT use in the classroom. Moreover, policymakers could utilize the findings to reform
current practices. The results could also benefit education department administrators, school
leaders, and teachers who have a direct and an indirect influence on reducing barriers to the
successful use of AT.
This chapter begins by summarizing the present study with a review of the significance of
the research, its purpose, the research questions, and the research design. Next, the findings
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presented in Chapter 4 are interpreted and explained, and they will be tied to the literature review
presented in Chapter 2. This discussion is followed by the implications for practice extracted from
the results of the study. Furthermore, this chapter provides recommendations for future research
and the limitations of this study. The chapter ends with the conclusions of this dissertation.
Summary of the Study
Potentially significant obstacles affect the level at which teachers use AT and form a major
component in the success or failure of teaching students with ASD (Bouck, 2016; Edyburn, 2005a).
This study was framed by Ertmer’s concept of barriers in 1999: classified as first-order barriers
(external) and second-order barriers (internal). This framework was built from the work of three
preeminent educational change theorists: Roger’s (1983) diffusion of innovation, Fullan’s (1991)
meaning of educational change, and Cuban’s (1993) constancy and change. By identifying external
and internal barriers, educational leaders will be able to reform current practices to improve the
effectiveness of using AT to teach students with ASD by reducing and removing those barriers.
Limited studies have explored the barriers affecting teachers’ adoption of AT to teach
students with ASD in the classroom (Edyburn, 2013; Quinn, Behrmann, & Mastropieri, 2009). It
is increasingly important to expand the number of studies that explore the teachers’ difficulties
using AT in the classroom (Burke, 2014; Gaffner, 2015; Gentry, Wallace, Kvarfordt, and Lynch,
2010; Kopcha, 2012). This study used a mixed-methods approach to investigate the barriers
(Creswell, 2014), seeking to contribute to the body of literature related to these barriers that prevent
teachers from using AT with students with ASD. Specifically, this study considered multiple
aspects of the challenges faced during AT usage to teach students with ASD in the classroom.
Three elements of the general research problem were investigated: what the frequency of AT use
is, what the barriers to AT use are, and how these barriers effect AT use.
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To this end, the following main research question guided the development of the research
design: what barriers do teachers identify as hindering their ability to use AT for teaching children
with ASD? This question was driven by four research questions. The first one asked, how often
do Saudi teachers use AT in the classroom with students with ASD? It was concerned with
assessing the frequency of reported weekly use of three categories of AT. The second research
question asked, what extrinsic (first-order) barriers affect Saudi teachers’ abilities to use AT for
teaching children with ASD? This question focused on four categories: lack of resources, time,
training, and lack of support. The third research question was, what intrinsic (second-order)
barriers affect Saudi teachers’ abilities to use AT for teaching children with ASD? This question
focused on three categories: teachers’ beliefs and attitudes, confidence, and knowledge. The last
research question was as follows: how do the perceived barriers affect teachers’ abilities to use AT
within the classroom? This question gave participants the opportunity to explain how these barriers
affect the implementation of AT in the classroom.
These four research questions were addressed by analyzing data collected from the online
instrument that 85 teachers responded to in Riyadh, Saudi Arabia. The instrument of this study
was developed by the researcher, and it was reviewed by six experts in the education field to
increase its validity. Furthermore, the back-translation method was used to consider the differences
between the English language and Arabic. The online survey included 40 items to collect
quantitative data categorized into multiple areas that match the purpose of this study. The data
were analyzed using descriptive statistics, which included frequency, percentage, mean, and
standard deviation. It also included eight open-ended questions that provided rich explanations and
explorations of data to gain better insight into the barriers faced when using AT in the classroom.
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In considering the most significant findings, this study revealed that teachers used hightech AT more than other types of AT in their response to the first research question about the
frequency of AT use. Overall, the findings of this study indicate that a lack of resources and a lack
of support are teachers’ greatest first-order barriers that hinder the use of AT with students with
ASD. In addition, the results suggest that teachers have a positive belief and attitude regarding the
effectiveness of using AT with students with ASD, although they felt they have a lack of
knowledge about the successful use of AT in the classroom. The next section provides an in-depth
interpretation and discussion of these findings from quantitative and qualitative data of this study,
and it will link it to previous studies and the theoretical framework of this study.
Discussion
Use of AT
Assistive technology devices are divided into three categories that teachers were able to
use to teach students with ASD: (1) low-tech AT, (2) mid-tech AT, and (3) high-tech AT. Lowtech AT devices have no electronic parts, such as pencil grips and picture communication systems
(Dell, Newton & Petroff, 2008; Canter, Jeffs, & Judge, 2008). In contrast, mid-tech AT has simple
electronic components, such as personal spelling devices (Stachowiak & Estrada-Hernandez,
2010), while high-tech AT devices are sophisticated pieces of electronic equipment, such as
computers, tablets, or interactive multimedia systems (Blackhurst, 2005; Floyd, Canter, Jeffs &
Judge, 2008). High-tech AT devices are more expensive than both low-tech AT and mid-tech AT
devices (Parette & Peterson-Karlan, 2007). An important finding of this study is that the teachers
reported that they use high-tech AT more than other types of AT.
Interestingly, when comparing teachers’ responses about weekly usage of the three
categories of AT, different levels of use were revealed. They identified high-tech AT as the highest
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weekly used technology, whereas low-tech AT was at the second level of use, and mid-tech AT
had the lowest reported usage. Approximately 59% of the participants reported that they used hightech AT three to four times a week or five times and more a week (M = 3.62, SD = 1.24), in
comparison to a low percentage of participants (20%) using mid-tech AT (M = 2.60, SD = 1.20).
This study attempted to grasp the essence of the types of AT that are useful for students with ASD
by giving teachers the opportunity to express their experiences while using AT. The majority
responded in the open-ended section that related to the most useful AT for students with ASD and
the frequency of weekly use of laptops and tablets. Their explanations for their preference for using
these types of devices focused on the laptop and iPad’s ease of use and ease of carrying in or out
of the classroom. They also indicated the multiple benefits of apps for teaching students with ASD.
For example, one of the teachers said, “... the iPad is more useful to me and students. It is easy to
carry, and we can move easily with it. Also, my students have a higher level of skills in using the
iPad than a computer.” Another teacher confirmed that “I use a new and advanced laptop that
easily allows me to connect with other devices such as projectors and TVs.” These findings are
aligned with those of Cuban (1999), indicating that teachers adopt tools and devices that help them
to achieve the educational purposes of teaching students in the classroom, and they avoid tools that
make it more difficult to achieve their purposes.
Previous studies indicate that the iPad has many features and is highly effective in
developing the skills of students with ASD (Fletcher-Watson et al., 2016; Kagohara et al., 2013;
Muharib, Correa, Wood, & Haughney, 2019; Neelyet al., 2013) due to the development of tablets
in general and iPad devices in particular in recent years. These devices have become multifunctional appliances that contribute to use as AT to teach students with ASD (Gentry et al., 2015).
Tablet devices have many advantages that increase their potential to be used as effective
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educational tools, including large touch screens, ease of portability, the ability to customize
educational lessons, and many educational apps (Kagohara et al. ،2013; Schuck et al., 2016; Shah,
2011). Previous studies have also confirmed the ability of tablets to increase independence for
students with ASD through their practice on educational applications (Draper Rodriguez et al.,
2014; Knight et al., 2013; Muharib et al., 2019).
Participants were asked what area of needs would benefit from AT, and based on the results
of the study, most of them mentioned using visual support, such as a picture exchange
communication system (PECS) to improve the communication skills of students with ASD. For
example, a teacher noted, “I believe technology based on pictures is the most important type of
assistive technology for two reasons: first, my students with autism like to learn via pictures, and
second, the technology is easy for me to bring to the classroom. I use these tools on a daily basis.”
This result also supports the study by Cardon, Wilcox, and Campbell (2011), who examined AT
use to support children with ASD in daily activities and found that AT based on pictures most
supported children with ASD, according to most participants.
Most of the participants in this study indicated difficulties and barriers when they used a
PECS, summarized in multiple aspects, such as the rapid deterioration of the materials, and
teachers also faced a problem in sharing the same card sets with children’s families. It should also
be noted that funds are lacking to help the teachers buy card sets for their students because each
individual with ASD has a different level of needs. These reasons explain why the results of this
study indicate higher use of high-tech AT than low-tech AT despite the latter’s ease of availability
and inexpensiveness.
Therefore, many teachers tend to replace low-tech devices such as picture communication
systems or mid-tech devices such as audio books with high-tech devices such as tablets or laptops.
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Using tablets as AT has become highly effective in developing the skills of students with ASD,
and they meet many areas of their needs, such as communication (Dallery et al., 2014; HidalgoMazzei et al., 2015; Sean, Sinéad, Alan, & Noel, 2019). Lorah et al. (2013) compared the
effectiveness of the Proloquo2Go communication application installed on an iPad on the one hand
and a PECS on the other in teaching five children with ASD. The findings indicated that four
children with ASD preferred Proloquo2Go more than picture exchange.
One of the disadvantages of using AT devices is that they sometimes stigmatize individuals
with a disability because of society’s misunderstanding of their capabilities or misconceptions
about AT devices (Shinohara & Wobbrock, 2011). Replacing some low-tech AT and mid-tech AT
with apps on tablets could help to reduce the stigma associated with AT device usage that sets
individuals with ASD apart in society (Deng & Rattadilok, 2020; Ganz et al., 2014; Mintz, 2013).
In conclusion, the rapid development of tablets and mobile devices in recent years has
contributed to the replacement of many AT devices with applications or programs (Lorah et al.
2013). Tablets have multi-functional applications that help in their multiple uses by teachers and
their students with ASD in the classroom. Where research indicated the effectiveness of the
adaptation of many AT devices to mobile devices such as the iPad and smartphone. These possible
reasons explain the results of this study, which indicates the high use of high-tech AT in the
classroom. Another possible explanation is that teachers are using technology such as computers
for other tasks not directly related to teaching students with ASD. For example, teachers use their
laptops in the evaluation process, for taking notes, or sometimes for communicating with the
parents of students with ASD. Therefore, when the survey of this study contained a question about
the weekly use of AT, it is possible that teachers thought of the computer or tablet as the device
they utilized the most on a daily basis in their tasks within the school. The self-report measure does
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not provide a clear picture of the rate of use by the participants (Creswell, 2014). Studies based on
an observation approach are needed to measure practices within the classroom.
External Barriers
In addition to exploring the perceived frequency of weekly AT use in the classroom, the
primary thrust of this study concerned external barriers and internal barriers described more fully
in Chapter 1. The barriers to the successful use of technology in classrooms are divided into firstorder barriers (external) and second-order barriers (internal) (Ertmer’s, 1999; Ertmer et al. 2005,
2006, 2008, 2010). Analysis of the data collected revealed four external barriers identified by
participants when they use AT in teaching students with ASD in the classroom. These barriers are
discussed next, in sequence from the highest to the lowest barriers, as follows: 1) resources, 2)
support, 3) time, and 4) training.
One of the most important foundations for the successful implementation of AT is closely
related to the availability of AT resources for teachers in the classroom (Berry & Gravelle, 2013;
Borg & Ostergren, 2015; Shaw, 2011). Considering the findings of the current study, lack of
resources ranked as the greatest barrier for teachers in using AT in the classroom. Participants
indicated that the inadequate number of AT devices was preventing them from effectively
implementing AT in teaching students with ASD. This finding is similar to the results of previous
research, which reported the lack of resources in schools as a major barrier for teachers (AlMoghyrah, 2017; Sundeen & Sundeen 2013).
Although the Ministry of Education is responsible for providing resources in schools to
provide free education (Ministry of Education, Saudi Arabia, 2002), most of the responses
regarding the resources barrier included the schools’ lack of funds for purchasing AT devices. The
problem of the lack of resources has increased due to the lack of a special budget in schools that

141

allows school leaders or teachers to purchase AT devices that meet the needs of students with
ASD. In addition, teachers’ frustration with the education department led to feelings of
disappointment that the department has not been able to provide AT devices in their school as the
teachers have requested. Many of the teachers indicated that they must sometimes purchase AT
devices with their own money. Previous studies (Ajuwon et al., 2016; Flanagan, Bouck, &
Richardson, 2013; Stead, 2009) have indicated that the high cost of purchasing AT devices and
the varying needs of each student with ASD increase the difficulty of providing devices in schools,
which represents a challenge for many teachers in the classroom. Due to the high cost of AT
devices, coupled with limited resources in schools, some participants in this study stated that they
sometimes purchase inexpensive low-tech devices or use their own high-tech devices, such as
laptops or iPads.
One of the important results of this study is that teachers reported the sharing of AT devices
among all teachers in the school as a barrier. They indicated that access to some AT devices was
highly competitive among all teachers. This results in time wastage in coordination between
teachers to exchange devices and also leads to an increased likelihood of the breakdown of these
devices. Teachers indicated the importance of each student having a device commensurate with
their needs, as this will help teachers to successfully implement AT and facilitate their classroom
management. Furthermore, the IEP team sometimes decides that students with ASD must use AT
devices in their homes. Based on the results of this study, a teacher reported that the lack of
resources and policies limits the use of AT tools among students with ASD in their homes.
An additional problem with the resources in the schools relates to malfunctioning devices
and outdated devices. This finding reiterates what Alhazmi et al. (2010) advocated that there are
many malfunctioning pieces of technology resources that require repair in Saudi schools. AT
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device malfunctions constantly increase teachers’ need for technical support within the school.
Without fixing technical problems, teachers lose confidence in using AT with their students
(Brinkerhoff, 2006; Demps, Lincoln, & Cifuentes’s, 2011; Holden & Rada, 2011).
Teachers try to repair the malfunctioning equipment by themselves if they do not receive
support from technicians; this increases the complexity of AT usage. According to Rogers’
diffusion of innovation theory (1983), the decision to adopt innovation depends on the advantages
and complications of innovation. In other words, if teachers face complexities related to technical
problems with devices, they will likely decide to stop adopting those devices. As the findings of
this study suggest, the lack of support for teachers in using AT to teach students with ASD has
been a barrier. Most of the participants reported that their schools do not provide technical support
to fix malfunctioning AT devices. In addition, in the analysis of the qualitative data, teachers added
that the school must raise the request with the Education Department for maintenance to fix broken
devices, but the procedures usually take a while, and the school waits a long time to receive a
response. This results in some teachers repairing devices with their own money or by themselves.
In addition to the lack of technical support, most teachers in this study mentioned limited
support by school leaders. Support in schools consisted of simple aspects, such as giving teachers
time to attend education department training courses or encouraging experienced teachers to work
with new teachers. Most teachers also indicated that the support of school leaders is limited to
support in the verbal framework only. These results are compatible with previous studies that have
reported that many teachers lack support from school leaders in using AT in the classroom
(Alhazmi et al. 2010; Beeson, 2013; Brush, 2003). This lack of support in AT use has implications
for teachers’ performance in meeting the needs of students with ASD through effective use of AT
devices to improve students’ skills (Nees & Berry, 2013). School leaders play a fundamental role
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in creating a collaborative environment for teachers to share knowledge and information on the
use of AT. Hargreaves and Fullan (2012) emphasize the importance of developing social capital
in schools.
Providing sufficient time for all teachers is a significant factor in the successful use of AT
in the classroom (Ertmer et al., 2012; Hew & Brush, 2007; Kurbanoğlu et al., 2014; Machado &
Chung, 2015; Tondeur et al., 2015). Lack of time constraints was the third barrier that was explored
in the data analysis of this study. Based on findings, lack of time was reported in multiple ways.
Moreover, as noted from the participants’ responses, the time barrier is influenced by other factors.
Limited time for teachers in the school day was not the main cause of the time barrier. In other
words, when a teacher has difficulty accessing AT devices in the school, this increases the time
barrier. Many teachers expressed that they move to the resource room to access technology
devices, and this wastes time. For example, a teacher commented that “... I waste a lot of time
moving from place to place, which makes it difficult.” One teacher believes that to avoid the time
barrier, alternative methods are better than using AT.
One challenge reported is that the high number of students with ASD in the classroom
limits the use of AT because the teacher finds it difficult to manage class time. The teachers also
pointed out that every student with ASD needs a long time to be trained in the use of AT, so they
cannot expect the time it takes to implement AT with each individual with ASD. For example, a
teacher said, “There are more students with autism than there are available resources in the
classroom, which makes it difficult to manage the time and devices with all students.” This finding
is also compatible with Al-Moghareh (2017), who found that for Saudi teachers, the time required
to use AT to teach students with a disability frequently takes longer than initially anticipated. When
teachers use AT in the classroom, they usually spend a longer time than initially expected. Many
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participants shared their need to experiment on AT devices before beginning work with their
students. However, most of the teachers stated that their school does not provide time to
experiment with new types of AT.
The teachers mentioned that they sometimes spend a longtime updating computer programs
or linking technology devices, such as the projector, with one another. The more complex the
device, the more time it would take to use it. This problem increases in the absence of a technical
assistant inside the school. Today, schools and classrooms have much technical equipment, which
increases the need for technical support within schools to preserve teachers’ time spent on technical
problems. According to Dexter, Anderson, and Ronnkvist (2002), teachers use more technology
when they receive urgent technical support.
Lack of training was perceived as a barrier because teachers reported they did not receive
enough training in AT usage for teaching students with ASD. This finding also supports most
previous studies that have indicated a lack of training in using AT as a barrier (Kamei-Hannan et
al., 2012; Seale et al., 2015; Yue-Ting & Morash, 2014; Zhou et al., 2012). To ensure the use of
AT to teach students with ASD effectively in the classroom, teachers must receive appropriate
training to acquire high levels of skills, knowledge, and confidence to use multiple types of AT
tools (Gustafson, 2006). Teachers’ knowledge is a substantial factor for successful integration of
AT in the classroom, since they cannot accomplish AT usage with their students with ASD simply
by asking the students to use it or providing AT devices in a classroom. Teachers require constant
guidance and assistance to develop their AT skills and to keep up with the latest devices that can
help them successfully perform their tasks (Cuban, 2001). A high quality of training must be
readily accessible and meet teachers’ needs.
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Most teachers reported that they did not learn how to use AT in their University teacher
preparation programs. This result is consistent with the results of previous studies that have
indicated weak training on AT for pre-service teachers in teacher preparation programs (Abner &
Lahm, 2002; Edyburn, 2005a; Lahm, 2005; Michaels & McDermott, 2003; Van Laarhoven &
Conderman, 2011). The lack of training for pre-service teachers in the use of AT leads to the nonuse of technology in the future (Judge & Simms, 2009; Marino, Sameshima & Beecher, 2009).
The scholars indicated that many efforts in educational reform projects have not achieved their
goals due to the lack of adequate professional education for teachers (Fullan & Miles, 1992).
In response to the open-ended questions of this study, participants explained the complexity
of training courses related to AT. Some teachers felt that the training courses they attended for
using AT were not consistent with the reality in the classroom. One of the participants noted that
AT courses present the overview of all AT types without focusing on a specific type and explaining
how to apply it with students with ASD in the classroom. Some research has thus indicated the
need for technology training courses to be designed to match the needs and actual practices of the
teacher in the classroom (Kopcha, 2012; Wells, 2007). Another issue that teachers reported
regarding AT training courses is the need for workshops focusing on the use AT in the autism field
because many AT courses only discuss AT usage with all students with a disability. Moreover,
some teachers reported that they do not have time to attend courses, which hence increases the
severity of the training barrier.
When asked how they overcame the training barrier to better teach their students using AT,
many participants commented that the weakness of the AT training courses made them decide that
there was no benefit in attending those courses. When training courses are not designed and are
inappropriate for the needs of teachers, they turn to self-learning to compensate for the deficiencies
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and increase their skills (Moeini, 2008). The most apparent finding is that teachers gained most of
their knowledge about using AT for students with ASD through self-training (M = 4.01, SD =
1.06). The majority of the teachers indicated that they gained this knowledge and skills regarding
the use of AT in the classroom from online resources and reading books, with social media
platforms being the most common way in which to receive information about AT use. Findings in
this study are similar to those of Alabbas and Miller (2019), who examined the level of AT training
for caregivers of individuals with ASD in Saudi Arabia. In their study, 44% of the participants
indicated that most of their AT training was gained from other resources such as online platforms,
books, or colleagues, while 54% received little or no AT training.
In the open-ended section, the majority of participants responded that the most useful AT
training was from social media platforms. Self-learning is one of the types of informal professional
development (Drotner, 2008). Based on participants’ responses, teachers’ knowledge was more
clearly linked to informal professional development. Informal professional development facilitates
knowledge exchange between teachers and cooperation in relation to practice in classrooms
(Indeed, Fox & Wilson, 2015). At present, teachers are increasingly using social media platforms,
such as Twitter and Facebook, as sources of knowledge (Bergviken Rensfeldt, Hillman, & Selwyn,
2018; Pill, Harvey, & Hyndman, 2017; Schroeder, Curcio, & Lundgren, 2019; Trust et al., 2016).
In this study, teachers indicated their need for more Arabic content designed to use AT. Some
participants reported that they sometimes searched for English content on social media platforms
to understand how to use AT with their students with ASD. Other participants pointed to obstacles
in self-learning about using AT; they described these obstacles related to online training as
unprofessional and long.

147

Internal Barriers
Apart from exploring the first-order barriers to using AT in the classroom, the primary aim
of this study was also to identify second-order barriers. Previous studies on the use of technology
in schools have reported that second-order barriers are still a significant issue for policymakers
and special education teachers (Alkhawaldeh & Menchaca, 2014; Bausch, Ault, & Hasselbring,
2015; Ertmer et al., 2012; Peterson-Karlan, 2015). The findings of this study related to these
barriers are discussed next, in sequence from the highest to the lowest barriers, as follows: 1)
knowledge/skills, 2) confidence, and 3) teachers’ beliefs and attitudes.
One of the most significant barriers that teachers face when using AT is a lack of
knowledge on how to use it in their classrooms (Ashton et al, 2005; Bausch, et al., 2008; Parette
et al., 2006; Wilcox et al, 2006; Okolo & Diedrick, 2014). In this study, participants responded
moderately to items related to lack of knowledge or skills concerning AT use with students with
ASD, represented by a mid-range score (M = 2.65, SD = 0.93). These results are close to those in
a previous study conducted by Alkahtani (2013) to examine special education teachers’ levels of
knowledge regarding the use of AT for students with a disability in Saudi schools. The results
indicated that 72.4% of special education teachers have little or no knowledge about AT.
Although descriptive analysis highlighted lack of knowledge and skills as a moderate
barrier, the qualitative data gave teachers the opportunity to clarify this issue. Participants reported
that the lack of training is the primary reason for their limited knowledge. Most teachers indicated
a lack of their AT skills because of limited hands-on practice on AT devices in training courses.
The findings of the current study indicates that teachers are concerned about their limited
knowledge in identifying the appropriate AT devices for their students with ASD. There are two
reasons that make it difficult to choose the appropriate AT device for each student. First, teachers
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reported that there is no IEP team cooperating with them to design an individual educational plan
that fits the needs of each student. One of the IEP team’s roles is to provide support to teachers for
decision-making on what AT devices students need (Griffiths & Price, 2011) Second, there is a
lack of sufficient and continuous professional development programs to emulate the rapid
development of technology devices. Therefore, teachers find themselves facing multiple options
with limited knowledge of these new technology devices. Previous studies have indicated a need
for teachers to undergo continuous training to increase their knowledge of new technology (Ashton
et al, 2005; DePountis et al., 2013; Flanagan et al., 2013; Okolo & Diedrick, 2014; Wong & Cohen,
2012) because rapid technological developments make teachers feel like beginner users (ChanLin,
2007; Ertmer et al., 2007; Eteokleous, 2008; Inan & Lowther, 2010; Mueller et al., 2008; Watson,
2005).
When teachers have high confidence in AT, they are more likely to use it than those with
low confidence (Bausch, Ault, & Hasselbring, 2015; Inan & Lowther, 2010; Niederhauser &
Perkmen, 2008). Considering the findings of the current study, teachers’ confidence did not
emerge as a barrier to using AT for teaching students with ASD. Most of the teachers are confident
that their knowledge of AT can be improved. However, this finding is inconsistent with a prior
study by Zhou et al. (2012), who found that 59.3% of teachers do not have confidence in using AT
for their students.
The final exploration of the current study related to teachers’ attitudes and beliefs regarding
the use of AT for teaching students with ASD. Teachers’ attitudes and beliefs play an important
role toward practices and strategies determine their decisions to instructional use in the classroom
(Cuban, 2001; Ringstaff & Kelley, 2002; Sandholtz, Ringstaff, & Dwyer, 1997; Savolainen et al.,
2012; Sze, 2009). According to Ertmer et al. (2012), teachers’ attitudes and beliefs are impacted
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by first-order barriers, such as the availability of resources and appropriate training. Although
teachers indicated resources, time, and training as barriers to the use of AT, this study found
positive attitudes among teachers towards the use of AT. Teachers indicating a desire to learn more
about new AT devices (M = 4.20, SD = 0.91). In addition, they agreed that AT can enhance the
learning of students with ASD (M = 4.06, SD = 1.00). Within the qualitative analysis of this study,
participants said they are convinced of the benefits and importance of using AT to teach students
with ASD. The teachers were positive about the advantages of using AT for teachers and students
in the classroom.
Implications
The focus of this study was on the barriers to teachers’ use of AT for teaching students
with ASD in schools located in Riyadh, Saudi Arabia, principally through the lived experience of
teachers. The findings of this mixed-methods study contribute to the literature regarding teachers’
perspectives on the barriers affecting their use of AT in the classroom. As previously described,
the participants in this study reported many barriers facing them when they use AT to teach their
students, such as a lack of resources, support, time, training, and knowledge. These results support
the findings of previous studies discussed in Chapter 2. Identifying the barriers would benefit
efforts to reform the education system (Fullan, 1993; Fullan, 2007), and reducing and eliminating
these barriers in Saudi schools is of national importance for education reform.
The following section presents the implications of this study for policymakers in the
Ministry of Education, as well as for legislators, leadership, the education department, universities,
school leaders, AT trainers, and teachers.
Regulations of Special Education Programs and Institutes in 2001 and the Disability Code
legislation in 2000 provided the right for all individuals with a disability to receive multiple free
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services to develop educational opportunities for them (Alquraini, 2010; Prince Salman Center for
Disability Research, 2004). However, these legislations require specific guidelines, and a
standardized toolkit would aid administrators, professionals, and researchers in enhancing the best
educational practices in Saudi schools (Mahmoud, 2019). This study suggests that legislators
should revise the current legislation and regulations to develop overall policies regarding AT
services and to subsequently conduct follow-up studies to assess these legislations. This will aid
researchers, service providers, and the education and training fields related to AT usage in
enhancing and ensuring that all students with a disability have the right to access AT devices and
services.
In terms of reforming education systems associated with the use of AT in the classroom,
policymakers and education departments’ administrators hearing a teacher’s voice in the decisionmaking process can speed up the change and eliminate the barriers to the successful use of AT in
educational settings. Fullan (1991) reported that “Educational change depends on what teachers
do and think---it is as simple and as complex as that.” (P, 117), thus highlighting the crucial role
that teachers play in the education reform process (Fullan 1991). Therefore, involving teachers in
planning for education reform is important. Furthermore, the Tatweer project has faced criticism
from researchers and educational leaders due to teachers’ lack of participation with reform
planners in the project (Alshibani, 2015). As previously noted, Saudi Arabia has a comprehensive
reform plan to achieve the goals of the 2030 vision, so this study recommends providing an
opportunity for teachers to participate in devising the education system reform plan.
More importantly, teachers should be provided with the opportunity to assess the AT
devices that are used with their students with ASD in the classroom, especially in light of the rapid
development of technology devices. In addition, continuous communication channels must be
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opened between supervisors in the education department and teachers to share information about
similar or other alternatives for AT devices when a school does not have sufficient financial
resources to purchase the devices requested by teachers.
The findings of this study showed that for most teachers, the lack of AT resources is a
major barrier preventing them from implementing AT services with their students with ASD. To
address this problem, schools’ budgets must either increase or be reconsidered to accommodate
the needs of students with ASD for many AT devices. The Ministry of Education representing
education departments should create clear procedures for schools and teachers to request AT
devices. This would allow school leaders and teachers to understand the requirements for
requesting devices and the types of AT devices that are available.
Based on the findings in this study, malfunctioning devices and outdated devices constitute
one of the barriers that teachers face when they use AT devices. To address these problems, for
each educational office, the education department should provide a technical assistant who is
responsible for providing technical services to neighboring schools. This person will repair and
maintain the devices continuously and quickly. Furthermore, teachers reported spending
considerable time updating programs or linking some devices, such as the projector. Providing
simplified versions of videos or manuals, which explain to teachers how they can handle common
technical issues by following simple steps, is hence important.
In addition, the weakness of AT training courses leads to unqualified teachers and
ultimately to the unsuccessful use of AT in the classroom, which is common when teachers lack
the skills and knowledge needed to properly implement the practices with their students. Based on
the findings of this study, many teachers of students with ASD need more training on using AT
devices; without enhancing their professional skills, they often have difficulties using ASD with
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their students. It is necessary for the education department to organize efficient and effective AT
courses in a timely manner. According to the teachers’ reports in this study, AT training courses
should be related to the actual practices in the classroom. Moreover, these courses should include
hands-on work with AT devices that affords teachers opportunities for modeling and exploration.
It is not sufficient for most courses to consist of presentations on the AT categories or a series of
comprehensive modules related to the importance or benefits of broad AT usage with all students
with disabilities.
This researcher recommends that AT training, whether provided by workshops, local
conferences, or professional development companies, should be consistent with teachers’ needs.
One of obstacles in in-service training was that once teachers went back to their classroom,
there was no follow-up on their implementation of AT services that were learned at the training
center. Trainers or lecturers did not visit or contact teachers to assess whether they were able to
successfully use AT with their students. Based on this study’s findings, AT trainers in professional
development programs should follow up on teachers’ implementation of practices in their
classrooms after taking the courses. This also helps to uncover the weaknesses of courses, which
contributes to improving those courses in the future.
Teachers also expressed a challenge related to the morning timing of courses. The
education department, organizations, or institutions should reconsider the timing of the courses
that are provided to teachers, with increased course-time options to fit all teachers’ schedules. One
efficient way is to provide AT training through online courses that are designed to be
understandable to all teachers. This study also suggests that school leaders grant teachers the
opportunity to attend the courses they need and facilitate class scheduling if the course time
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conflicts with the official working time. Summer can also be used an ideal time to provide
workshops on the use of AT.
To increase teachers’ skills and knowledge on the use of AT, school leaders must play an
important role in creating AT training courses within their schools that match teachers’ strengths
and weaknesses (Cramer et al., 2015). In addition, school leaders should find appropriate ways to
facilitate the sharing of experiences between expert teachers in the AT field and their colleagues
with less experience (Fullan 2005). The more opportunities there are for teachers to learn from one
another, the more effective schools will be (Hargreaves & Fullan, 2012).
Previous studies support the importance of cooperation between parents and teachers to
enhance education for students with ASD (Cheung & Pomerantz, 2012; Lasky & Karge, 2011).
Some teachers in this study indicated that there is no IEP team working with them to make AT
usage decisions, even parents of students with ASD were not participated. To increase parents’
participation in the IEP process, policymakers, educational leaders, education departments,
researchers, school leaders, and teachers could create solutions after many studies on the causes of
limited collaboration between parents and teachers.
Prior studies have found that teacher preparation programs must recognize the importance
of providing pre-service teachers with an opportunity to improve their capability to use AT devices
in the future (Edyburn, 2004; Judge & Simms, 2009; Marino, Sameshima, & Beecher, 2009;
Parette, Peterson-Karlan, & Wojcik, 2005; Silver-Pacuilla, 2006). The teachers in this study
reported a lack of AT courses in the teacher preparation program during their university period.
One of the recommendations of this study is to ensure that pre-service teachers are more
sufficiently prepared to use AT with students with ASD. These teacher education programs should
allow teachers to do hands-on work to enable pre-service teachers to practice on AT devices.
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Furthermore, teacher education programs must increase AT content in many course syllabuses.
Collaboration between universities and the education department is also essential to improve and
assess the current teacher education programs according to the needs of current teachers.
Finally, the findings of this study contribute to the body of literature and provide insights
into the barriers affecting the successful use of AT in the classroom. These findings will be
valuable for Saudi Arabian officials. Implications from this study can be used to reform current
practices regarding the use of AT and to create strategic initiatives to eliminate these barriers.
According to Fullan (2007), reducing barriers is the cornerstone of achieving successful
educational reform. The results of this study may also prompt other researchers to explore further
barriers.
Future Research
This mixed-methods research explored teachers’ perceived obstacles and challenges that
may prevent the use of AT in teaching students with ASD. By analyzing the data collected, the
study reached many conclusions contributing to the body of literature that focuses specifically on
the barriers that teachers faced when attempting to use AT in their classroom. Nevertheless, further
research should continue to explore the barriers that hinder the effective use of AT and examine
the reality of implementing technology in classrooms (Burke, 2014; Gaffner, 2015; Kopcha, 2012).
There are still many aspects and other directions of research associated with the use of AT that
must be investigated. The following section provides recommendations for future research based
on the results of this study and the limitations.
Understanding all barriers and challenges aids in establishing a comprehensive reform plan
for policymakers and officials to achieve successful education for all students, especially those
with disabilities. Although previous studies and this study sought to explore the external and
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internal barriers affecting teachers’ use of AT for teaching students with ASD in the classroom,
additional studies must be conducted because there is still limited research, particularly regarding
Saudi Arabian schools.
The second recommendation for future research is to conduct a similar study across Saudi
Arabia that may yield different results from the present study, which was conducted in a single
geographic area. Moreover, most previous studies were conducted in Riyadh or Jeddah. Although
Riyadh is the largest city in Saudi Arabia, replicating this research in other parts of the country,
including schools in cities and rural areas, is important. This study also recommends that research
centers or Saudi research institutions should establish a standardized instrument of measurement
aimed at exploring the barriers that hinder teachers use of AT with students with disabilities in all
Saudi schools. This standardized tool should be implemented at different periods to measure
progress in removing barriers and also to discover new barriers early.
This study targeted Saudi teachers of students with ASD. Based on the results of this study,
most of the teachers’ responses referred to first-order barriers as the major obstacles preventing
them from using AT with their students with ASD. First-order barriers are outside the teachers’
control, such as resources or training. The third recommendation is that future research should
include additional participants, such as administrators from education departments, school leaders,
trainers in professional development programs, faculty members in teacher preparation programs,
educational leaders, and parents of students with ASD. Understanding how these participants
perceive administrative barriers and extrinsic factors is important because having a different
perspective from participants who are outside of the classroom may allow for an overall viewpoint
of obstacles, instead of reducing understanding of these barriers based on teacher’s reports only.
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AT usage differs from one student with ASD to another, and the AT device-related needs
of students with disabilities also differ for each individual. For example, the types of AT devices
needed by students with hearing impairments is different from a student with ASD or learning
difficulties. This study focused on using AT with students with ASD only. The fourth
recommendation is that future research should explore the barriers affecting AT usage with all
categories of disabilities.
This study used a mixed-methods approach to explore the barriers that affect teachers’
abilities to use AT for teaching children with ASD in Saudi Arabia. Utilizing both Likert scales
and open-ended questions, the instrument asked teachers to self-report on second-order barriers
such as belief, attitude, confidence, and knowledge, which are internal factors related to the
fundamental personality of the participants. However, teachers may have found it difficult to
openly express their attitudes and beliefs regarding an educational practice. The fifth
recommendation is thus for future research to employ the triangulation approach by combining a
survey, an interview, and observation, which may lead to a comprehensive investigation of AT
barriers (Patton, 1999).
One of the major barriers from the findings of this study is a lack AT training, which
supports the results from previous studies. The sixth recommendation is that additional research is
required to examine teacher preparation programs at Saudi universities by evaluating the AT
curriculum provided to pre-service teachers. Future research could include the examination of
faculty members’ knowledge in the AT field. Moreover, this future research could extend to
examine professional development programs regarding the AT training that in-service teachers
have received. This contributes to evaluating the strengths and weaknesses of AT training.
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Apart from exploring barriers, this study attempted to determine the frequency of AT use
with students with ASD in the classroom. The final recommendation of this study is to carry out
additional studies that could focus on observing teachers implementing AT in their classrooms.
Understanding the teachers’ practices when using AT is essential for identifying the challenges in
order to improve AT training courses and eliminate barriers that hinder the successful
implementation of AT.
Limitations
This section presents the limitations of this study, which are as follows: This study was
conducted in Saudi Arabia and only focused on a single geographical area of the nation. The
participants were special education teachers in Riyadh city in the central region of Saudi Arabia,
not encompassing other cities; thus, the results cannot be generalized to other districts. Further
exploration of the barriers affecting teachers’ use of AT in other cities in the country is required.
Extending the scope of the study to include all teachers from Saudi cities would yield generalizable
results and increase the findings’ reliability.
As Hatch (2002) posits, “… participants are the ultimate gatekeepers” (p. 51). The results
of this research depended on the teachers’ honesty. However, the participants may have been
reluctant to express the reality of their level of knowledge, training, and attitudes, as they may have
been concerned that it could increase the number of internships and workshops. Therefore, the
quality of teachers’ responses in the survey items may be biased or may not reflect the reality of
barriers due to denial.
It is also possible that teachers’ perceptions of their knowledge of AT and technology skills
do not accurately match what is applied in their classrooms. In addition, the self-report measure
does not necessarily provide a clear picture of the rate of use of AT in the classroom (Creswell,
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2014). This study gave participants the opportunity to determine their weekly frequency of use for
all three AT categories. Despite these limitations, participants offered valuable information
through their responses to the open-ended questions.
Since the instrument of this study was an online survey, it is more likely that teachers who
are only comfortable with technology consented to participate. In contrast, teachers who do not
feel positively about technology may have avoided participating in the study. Negative attitudes
and beliefs toward AT could affect participants’ responses, which should take into account that
some teachers do not wish to use AT with their students.
Considering external barriers that influence teachers’ decisions to use AT in the classroom,
the participants in the study did not include school leaders, education department representatives,
faculty members of teacher preparation programs, or parents. Collecting data from them would
provide additional results. Due to the limited number of studies that discuss the barriers to AT use
in Saudi Arabia, most of the literature reviewed in and related to this study is from the United
States and the United Kingdom.
Summary
Chapter 1 provided a comprehensive overview of the nature of this dissertation, followed
by the research problem that the researcher sought to examine. The purpose and significance of
the study were also presented, along with the conceptual framework and the research questions
that guided the methodology. To clarify and understand the significant concepts of this
dissertation, the chapter concluded by defining several key terms used throughout this study.
Chapter 2 discussed previous studies related to the use of technology in the classroom and the
associated barriers; it also provided a review of a group of topics related to this study, including
the education system in Saudi Arabia, students with autism, teachers of students with autism in

159

Saudi Arabia, and legislation and regulations concerning AT. Chapter 3 explained the design of
this dissertation, which included identifying the target population of the study and setting. It also
presented the procedures for developing the instrument and its components, and it explained how
the validity and reliability of the instrument were increased. Thereafter, procedures for data
collection and analysis were presented. Chapter 4 concluded the findings of the study, which were
presented and organized according to the four research questions. Chapter 5 discussed the results
of the study and linked it with the literature review and the conceptual framework of the study.
Finally, based on the dissection of this study, the researcher described the limitations of the study.
In conclusion, this study aimed to a) explore the perceived barriers to the use of AT and b)
provide insight into why teachers are successfully or unsuccessfully using AT for teaching students
with ASD, and it investigated how teachers respond to these barriers. It also attempted to determine
the highest AT devices used by teachers in teaching children with ASD. The mixed-methods
approach used in this study contributed to a better understanding of the research problem
(Creswell, 2013). The 85 participants who work as teachers in Saudi schools located in Riyadh
city provided rich data and deep insight into the barriers.
The analyses of teachers’ responses to the survey instrument revealed that they face firstorder barriers related to lack of resources, support, time, and training. Teachers’ limited skills and
knowledge are major second-order barriers. Conversely, the teachers displayed positive attitudes,
beliefs, and confidence regarding the use of AT in teaching students with ASD. Most of the
teachers expressed that they could not do anything when faced with these obstacles. Despite this,
some teachers indicated that they use their own devices, such as laptops, to try to compensate for
the lack of resources. Others pointed out their efforts to learn about AT devices through selflearning to compensate for the lack of training. One of the important findings of this study is that
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teachers use high-tech AT more than both low-tech and mid-tech AT. An analysis of open-ended
questions showed that tablets are the most-used type of AT among teachers.
Finally, the findings of this dissertation can contribute to the process of reforming the
special education systems of Saudi Arabia and other countries. Eliminating these barriers to AT
integration could allow teachers to perform their tasks to fulfill the needs of students with ASD,
which will improve the academic skills, self-efficacy, independence, and quality of life of those
students.

161

REFERENCES
Abner, G. H. & Lahm, E. A. (2002). Implementation of assistive technology with students who
are visually impaired: Teachers' readiness. Journal of Visual Impairment and Blindness,
96, 98-105.
Addison, L., Lerman, D. C., Kuhn, S. C., & Vorndra, C. M. (2004). Preparing teachers in evidencebased practices for young children with ASD. School Psychology Review, 33(4), 510-526.
Afeafe,

M.

Y.

(2000).

Special

education

in

Saudi

Arabia.

Retrieved

from

http://wwwkhama.com/education-technology/PrvEducation3.htm.
Al Rubiyea, A. (2010). Children with special needs in the kingdom of Saudi Arabia: Their needs
and rights (Doctoral dissertation). University of Leicesteon. Retrieved from
http://libproxy.lib.csusb.edu/login?url=http.
Al-Abdulkareem, M. (2008). Implementing E-learning at "the kingdom private school" at
Riyadh. Unpublished Master's Thesis, Umm Al-Quraa University, Saudi Arabia.
Al-Ajmi, N. S. (2006). The kingdom of Saudi Arabia: Administrators' and special education
teachers' perceptions regarding the use of functional behavior assessment for students with
mental retardation. The University of Wisconsin-Madison.
Al-Fahad, A. H. (2005). Ornamental constitutionalism: The Saudi basic law of governance. Yale
J. Int'l L., 30, 375.

162

Al-Faiz, H. (2006). Attitudes of elementary school teachers in Riyadh, Saudi Arabia toward the
inclusion of children with autism in public education. (Order No. 3262967, University of
Arkansas). ProQuest Dissertations and Theses, 118. Retrieved from
http://search.proquest.com/docview/305356654?accountid=142908. (305356654).
Al-Kheraigi, F. S. (1989). Special Education Development in the Kingdom of Saudi Arabia from
1958 to 1987. Unpublished Doctoral Dissertation, Syracuse: Syracuse University.
Al-Moghyrah, H. (2017). Assistive Technology Use for Students with Down syndrome at
Mainstream Schools in Riyadh, Saudi Arabia: Teachers’ Perspectives. technology, 8(33).
Al-Mousa, N. (1999). Development Process of Special Education in Saudi Arabia. Riyadh:
Directorate General of Special Education in Saudi Arabia.
Al-Mousa, N. A. (2010). The experience of the Kingdom of Saudi Arabia in mainstreaming
students with special educational needs in public schools: A success story. Riyadh, Saudi
Arabia: The Arab Bureau of Education for the Gulf States.
Al-Mousa, N. A., Al-Sartawi, Z. A., Al-Adbuljbbar, A. M., Al-Btal, Z, M., & Al-Husain, A. S.
(2006). The national study to evaluate the experiment of the Kingdom of Saudi Arabia in
mainstreaming children with special educational needs in public education schools.
Retrieved from: http://www.se.gov.sa/Inclusion.aspx
Al-Qhatine, M. (2009). Teaching strategies that are used by the special education teachers with
the students with mental retardation in special education institutes and public schools.
(Unpublished master‘s thesis). King Saud University, Saudi Arabia, Riyadh.

163

Al-Salehi, S. M., & Ghaziuddin, M. (2009). G6PD deficiency in autism. European child &
adolescent psychiatry, 18(4), 227-230.
Al-Salehi, S. M., Al-Hifthy, E. H., & Ghaziuddin, M. (2009). Autism in Saudi Arabia:
presentation, clinical correlates and comorbidity. Published by Sage, 46(2): 340– 347
DOI: 10.1177/1363461509105823.
Al-Yousif, Y. K. (2008). Education expenditure and economic growth: some empirical evidence
from the GCC countries. The Journal of Developing Areas, 42(1), 69-80.
Alaugab, A. M. (2007). Benefits, barriers, and attitudes of Saudi female faculty and students
toward online learning in higher education. (Doctoral Dissertation, University of Kansas).
UMI Microform No. 3258686.
Albirini, A. (2006). Teachers’ attitudes toward information and communication technologies:
The case of Syrian EFL teachers. Computers & Education, 47(4), 373-398.
Aldabas, R. A. (2015). Special education in Saudi Arabia: History and areas for reform. Creative
Education, 6(11), 1158.
Alegria, M., Pescosolido, B. A., Williams, S., & Canino, G. (2011). Culture, race/ethnicity and
disparities: Fleshing out the socio-cultural framework for health services disparities.
In Handbook of the sociology of health, illness, and healing (pp. 363-382). Springer, New
York, NY.
Alfaraj, A. & Kuyini, A. (2014). The use of technology to support the learning of children with
down syndrome in Saudi Arabia. World Journal of Education, 4(6), 42-53.

164

Alhazmi, H., Najat-Aldeen, I., Almowaraay, M., & Jonaid, B. (2010). the actuality of technology
integration in education among schools of Medina District: Descriptive and analyzing
study. Riyadh: King Saud University.
Aljarallah, A., Alwaznah, T., Alnasari, S., & Alhazmi, M. (2007). A study of autism and
developmental disorders in Saudi children. Report, King Abdulaziz City for Science and
Technology, Kingdom of Saudi Arabia.
Alkahtani, K. D. (2013). Teachers knowledge and use of assistive technology for students with
special needs. Journal of Studies in Education, 3(2). Doi: orrg/10.5296/jse. v3i2.3424.
Alkhawaldeh, N., & Menchaca, M. (2014). Barriers to utilizing ICT in education in
Jordan. International Journal on E-learning, 13(2), 127-155.
Allmnakrah, A., & Evers, C. (2020). The need for a fundamental shift in the Saudi education
system: Implementing the Saudi Arabian economic vision 2030. Research in Education,
106(1), 22-40.
Almasoud, H. (2010). The Education of children with autism in saudi arabia: A teaching
guide. King Saud University, Riyadh.
Almekhlafi, A. G., & Almeqdadi, F. A. (2010). Teachers' perceptions of technology integration in
the United Arab Emirates school classrooms. Journal of Educational Technology &
Society, 13(1), 165-175.
Alnahdi, G. (2014a). Special education programs for students with intellectual disability in Saudi
Arabia: Issues and recommendations. Journal of the Association of Special Education,
15(1), 83–91.
165

Alnahdi, G. H. (2007). The extent of applying the rules and guidelines of assessment and diagnosis
that set forth in the Regulations of Special Education Institutes and Programs by special
education programs for students with intellectual disability (Master thesis). King Saud
University. Riyadh.
Alnemary, F. M., Alnemary, F. M., & Alamri, Y. A. (2017b). Autism research: Where does the
Arab World stand?. Review Journal of Autism and Developmental Disorders, 1-8.
Alothman, I. S. (2001). Status of Special Education Services for Students with Autism in Saudi
Arabia. (Unpublished doctoral dissertation). University of Idaho, Moscow,
Alper, S., & Raharinirina, S. (2006). Assistive technology for individuals with disabilities: A
review and synthesis of the literature. Journal of Special Education Technology, 21(2), 4764.
Alqahtani, M. M. (2012). Understanding autism in Saudi Arabia: A qualitative analysis of the
community and cultural context. Journal of pediatric neurology, 10(1), 15-22.
Alquraini, T. (2010). Special education in Saudi Arabia: Challenges, perspectives, future
possibilities. International Journal of Special Education, 25(3), 139–147.
Alquraini, T. (2011). Special education in Saudi Arabia: Challenges, perspectives, future
possibilities. International Journal of Special Education, 26(2), 1.
Alquraini, T. A. (2011). Teachers' perspectives of inclusion of the students with severe
disabilities in elementary schools in Saudi Arabia (Doctoral dissertation, Ohio
University).

166

Alsalem, G. H. (2010). A survey of general education majors: Assistive technology knowledge
and skills (Doctoral dissertation). New Mexico State University. Retrieved from http://
http://search.proquest.com/docview/756548520.
Alyami, R. H. (2014). Educational reform in the Kingdom of Saudi Arabia: Tatweer schools as a
unit of development. Literacy Information and Computer Education Journal, 5(2), 14241433.
Amaral, D., Geschwind, D., & Dawson, G. (Eds.). (2011). Autism spectrum disorders. Oxford
University Press.
American Psychiatric Association (APA). (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). Washington, DC: Author.
Americans with Disabilities Act of 1990, P.L. 101-336,42 U.S.C. § 12101 etseq. Assistive
technology laws (n.d.) Family Center on Technology and Disability. Retrieved from
www.fctd.info/resources/ATlaws_print.pdf
Anderson, R.E., & Dexter, S. (2005). School technology leadership: An empirical investigation
of prevalence and effect. Educational Administration Quarterly, 41(1), 49 - 82. Retrieved
from http://eric.ed.gov/?id=EJ739206.
Anderson, V., Northam, E., Hendy, J., & Wrennal, J. (2001). Developmental neuropsychology:
A clinical approach. Philadelphia, PA: Psychology Press.
Ashton, T. (2005). Perceived knowledge, attitudes, and challenges of AT use in special
education. Journal of Special Education Technology, 20(2), 60-63.

167

Ault, M. J., Bausch, M. E., & McLaren, E. M. (2013). Assistive technology service delivery in
rural school districts. Rural Special Education Quarterly, 32(2), 15.
Ayres, K., Mechling, L. & Sansosti, F. (2013). The use of mobile technologies to assist with life
skills/independence of students with moderate/severe intellectual disability and/or autism
spectrum disorders: Considerations for the future of school psychology. Psychology in
the Schools, 50(3), 259-271. doi: 10.1002/pits.21673
Bailey, M. N., Meidenbauer, N., Fein, J., & Mollica, B. M. (2005). Comprehensive statewide
programs of technology-related assistance. Handbook of special education technology
research and practice, 31-46.
Ball, D. M., & Levy, Y. (2008). Emerging Educational Technology: Assessing the Factors that
Influence Instructors' Acceptance in Information Systems and Other Classrooms. Journal
of Information Systems Education, 19(4).
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
Barfurth, M. A., & Michaud, P. (2008). Digital video technologies and classroom
practices. International Journal of Instructional Media, 35(3), 301-316.
Barned, N. E., Knapp, N. F., & Neuharth-Pritchett, S. (2011). Knowledge and attitudes of early
childhood preservice teachers regarding the inclusion of children with autism spectrum
disorder. Journal of Early Childhood Teacher Education, 32(4), 302-321.

168

Barnhill, G. P., Sumutka, B., Polloway, E. A., & Lee, E. (2014). Personnel preparation practices
in ASD: A follow-up analysis of contemporary practices. Focus on Autism and Other
Developmental Disabilities, 29(1), 39-49.
Bartlett, L. D., Etscheidt, S. L., & Weisenstein, G. R. (2006). Special education law and practice
in public schools. Recording for the Blind & Dyslexic.
Bartlett, L. D., Etscheidt, S., & Weisentstein, G. R. (2007). Special education law and practice in
public schools. Upper Saddle River, NJ: Pearson Education
Basil, C., & Reyes, S. (2003). Acquisition of literacy skills by children with severe
disability. Child Language Teaching and Therapy, 19(1), 27-48.
Bauer, J., & Kenton, J. (2005). Toward technology integration in the schools: Why it isn’t
happening. Journal of technology and teacher education, 13(4), 519-546.
Bausch, M. E., & Hasselbring, T. S. (2004). Assistive technology: Are the necessary skills and
knowledge being developed at the preservice and inservice levels?. Teacher Education
and Special Education, 27(2), 97-104.
Bausch, M. E., Ault, M. J., & Hasselbring, T. S. (2015). Assistive Technology in Schools: Lessons
Learned from the National Assistive Technology Research Institute. In Efficacy of assistive
technology interventions (pp. 13-50). Emerald Group Publishing Limited.
Bausch, M. E., Ault, M. J., Evmenova, A. S., & Behrmann, M. M. (2008). Going beyond AT
devices: Are AT services being considered?. Journal of Special Education
Technology, 23(2), 1-16.

169

Bausch, M., Ault, M., Evmenova, A., & Behrmann, M. (2008). Going beyond AT devices: Are
AT services being considered? Journal of Special Education Technology, 23(2), 1-16.
Baylor, A. L., & Ritchie, D. (2002). What factors facilitate teacher skill, teacher morale, and
perceived student learning in technology-using classrooms?. Computers & education,
39(4), 395-414.
Beard, L. A., Carpenter, L. A., & Johnston, L. B. (2011). Assistive technology access for all
students (2nd ed.). Upper Saddle River, NJ: Pearson Education.
Beck, J. (2002). Emerging literacy through assistive technology. Teaching Exceptional
Children, 35(2), 44-48.
Becker, H. J. (2000). Findings from the teaching, learning, and computing survey: Is Larry
Cuban right? Education Policy Analysis Archives, 8(51). Retrieved from
http://epaa.asu.edu/ojs/article/view/442
Becker, H. J., Ravitz, J. L., & Wong, Y. (1999). Teacher and Teacher- Directed Student Use of
Computers and Software. Teaching, Learning, and Computing: 1998 National Survey.
Report# 3.
Beggs, T. A. (2000). Influences and barriers to the adoption of instructional technology
Retrieved from http://frank.mtsu.edu/~itconf/proceed00/beggs/beggs.htm
Behling, O. and Law, K.S. (2000). Translating Questionnaires and Other Research Instruments:
Problems and Solutions. Thousand Oaks, CA: Sage Publications.

170

Behrmann, M. M. (1998). Assistive technology for young children in special
education. ASSOCIATION FOR SUPERVISION AND CURRICULUM DEVELOPMENTYEARBOOK-, 73-96.
Behrmann, M., & Jerome, M. K. (2002). Assistive Technology for Students with Mild Disabilities:
Update 2002. ERIC Digest.
Beigel, A. (2000). Assistive technology assessment: More than the device. Intervention in School
and Clinic, 35(4), 237-243.
Bell, J. K., & Blackhurst, A. E. (1997). National Survey of State Department of Education
Assistive Technology Policies. Lexington, KY: Assistive Technology (UKAT) Project,
Department of Special Education and Rehabilitation Counseling.
Bell, S. M., McCallum, & R. S. Sorrell, C.A. (2007). Reading rate and comprehension as a
function of computerized versus traditional presentation mode: A preliminary study.
Journal of Special Education Technology, 22, 1, 1-12
Bellini, S., & Akullian, J. (2007). A meta-analysis of video modeling and video self-modeling
interventions for children and adolescents with autism spectrum disorders. Exceptional
children, 73(3), 264-287.
Benssassi, E. M., Gomez, J. C., Boyd, L. E., Hayes, G. R., & Ye, J. (2018). Wearable assistive
technologies for autism: opportunities and challenges. IEEE Pervasive Computing,
17(2), 11-21.

171

Bergviken Rensfeldt, A., Hillman, T., & Selwyn, N. (2018). Teachers “liking” their work?
Exploring the realities of teacher Facebook groups. British Educational Research Journal,
44(2), 230–250. doi:10.1002/berj.3325
Berrett, B., Murphy, J., & Sullivan, J. (2012). Administrator insights and reflections: Technology
integration in schools. The Qualitative Report, 17(1), 200-221.
Berry, A. B., & Gravelle, M. (2013). The benefits and challenges of special education positions in
rural settings: Listening to the teachers. The Rural Educator, 34(2).
Bimbrahw, J., Boger, J., & Mihailidis, A. (2012). Investigating the efficacy of a computerized
prompting device to assist children with autism spectrum disorder with activities of daily
living. Assistive Technology, 24(4), 286-298.
Bingimlas, K. A. (2009). Barriers to the successful integration of ICT in teaching and learning
environments: A review of the literature. Eurasia journal of mathematics, science &
technology education, 5(3).
Blackhurst, A. E. (2005). Perspectives on applications of technology in the field of learning
disabilities. Learning Disability Quarterly, 28(2), 175-178.
Blue, G. C. (2017). Teachers of students with visual impairments in five North Carolina rural
school districts and barriers to assistive technology implementation: An examination of
their experiences and perceptions.

172

Borg, J., & Östergren, P. O. (2015). Users’ perspectives on the provision of assistive technologies
in Bangladesh: awareness, providers, costs and barriers. Disability and Rehabilitation:
Assistive Technology, 10(4), 301-308.
Bosseler, A., & Massaro, D. W. (2003). Development and evaluation of a computer-animated
tutor for vocabulary and language learning in children with autism. Journal of autism and
developmental disorders, 33(6), 653-672.
Bouck, E. C. (2016). A national snapshot of assistive technology for students with disabilities.
Journal of Special Education Technology, 31(1), 4-13.
Bouck, E. C., & Flanagan, S. M. (2009). Assistive technology and mathematics: What is there
and where can we go in special education. Journal of Special Education Technology,
24(2), 17-30.
Bouck, E. C., & Flanagan, S. M. (2016). Exploring assistive technology and post-school
outcomes for students with severe disabilities. Disability and Rehabilitation: Assistive
Technology, 11(8), 645-652.
Bowen, W. H. (2014). The History of Saudi Arabia. ABC-CLIO.
Brand, G. A. (1997). What research says: Training teachers for using technology Journal of Staff
Development, 19(1) Retrieved from
http://imet.csus.edu/imet11/portfolio/pikowsky_s/282/pdf%20and%20other%20pages/an
nbibfnl.pdf.
Brasic, J. R. (2013). PET scanning in autism spectrum disorders. eMedicine Neurology.
Retrieved from http: emedicine.medscape.com/article/1155568-overview

173

Brickner, D. (1995). The effects of first and second order barriers to change on the degree and
nature of computer usage of secondary mathematics teachers: A case study. Unpublished
doctoral dissertation, Purdue University, West Lafayette, IN.
Brinkerhoff, J. (2006). Effects of a long-duration, professional development academy on
technology skills, computer self-efficacy, and technology integration beliefs and
practices. Journal of Research on Technology in Education, 39(1), 22-43.
Brislin, R. W. (1970). Back-translation for cross-cultural research. Journal of Cross-Cultural
Psychology, 1, 185-216.
Browder, D. M., Wakeman, S. Y., Flowers, C., Rickelman, R. J., Pugalee, D., & Karvonen, M.
(2007). Creating access to the general curriculum with links to grade-level content for
students with significant cognitive disabilities an explication of the concept. The Journal
of Special Education, 41(1), 2-16.
Brown, C., Boser, U., Sargrad, S., & Marchitello, M. (2016). Implementing the Every Student
Succeeds Act: Toward a Coherent, Aligned Assessment System. Center for American
Progress.
Brown, M. R. (2005). Access granted: Achieving technological equity in the 21st century. In D.
L. Edyburn, K. Higgins, & R. Boone (Eds.), Handbook of special education technology
research and practice (pp. 105-118). Whitefish Bay, WI: Knowledge by Design, Inc.
Brush, T. (2003). Preparing Tomorrow's Teachers to Use Technology (Pt. 3). Educational
Technology Research & Development, 51(1), 39-128.

174

Brush, T., Glazewski, K. D., & Hew, K. F. (2008). Development of an instrument to measure
preservice teachers' technology skills, technology beliefs, and technology
barriers. Computers in the Schools, 25(1-2), 112-125.
Bryant, B. R., & Seay, P. C. (1998). The technology-related assistance to individuals with
disabilities act: Relevance to individuals with learning disabilities and their
advocates. Journal of Learning Disabilities, 31(1), 4-15.
Bryant, D. P., & Bryant, B. R. (2003). Assistive technology fo r people with disabilities.
Toronto: Pearson Education, Inc.
Bryant, D. P., Erin, J., Lock, R., Allan, J. M., & Resta, P. E. (1998). Infusing a teacher
preparation program in learning disabilities with assistive technology. Journal of
Learning Disabilities, 31(1), 55-66.
Bryman, A. (2006). Integrating quantitative and qualitative research: How is it done? Qualitative
Research, 6(1), 97-113. doi: 0.1177/1468794106058877
Bucci, T. T., Cherup, S., Cunningham, A., & Petrosino, A. J. (2003). ISTE standards in teacher
education: A collection of practical examples. The Teacher Educator, 39(2), 95-114.
Buggey, T, Hoomes, G, Sherberger, E. & Williams, S. (2011). Facilitating social initiations of
preschoolers with autism spectrum disorders using video self-modeling. Focus on Autism
and Other Developmental Disabilities, 26(1); 25-36.
Bullock, D. (2004). Moving from theory to practice: An examination of the factors that
preservice teachers encounter as they attempt to gain experience teaching with
technology during field placement experiences. Journal of Technology and Teacher
Education, 12(2), 211-237.

175

Burke, L. F. (2014). Teachers' perceived self-efficacy in integrating technology into pedagogical
practice and barriers to technology integration (Ed.D.). Available from ProQuest
Dissertations & Theses Global. (1553436093). Retrieved from
http://search.proquest.com.ezproxy.memphis.edu/docview/1553436093?accountid=1452
Burnett, C. (2010). Technology and literacy in early childhood educational settings: A review of
research. Journal of early childhood literacy, 10(3), 247-270
Callahan, K., Henson, R. K., & Cowan, A. K. (2008). Social validation of evidence-based
practices in autism by parents, teachers, and administrators. Journal of Autism and
Developmental Disorders, 38, 678-692.
Cameron, R. (2009). A sequential mixed model research design: Design, analytical and display
issues. International Journal of Multiple Research Approaches, 3, 140-152.
http://dx.doi.org:10.5172/mra.3.2.140
Carey, D. M., & Sale, P. (1994). Practical considerations in the use of technology to facilitate the
inclusion of students with severe disabilities. Technology and Disability, 3(2), 77-86.
Caverly, D. C., & Fitzgibbons, D. (2008). Techtalk: Assistive technology. Microwaves and
RF, 47(1), 38-39.
Center for Autism Research. (2014). Projects. Retrieved from
http://cfar.kfshrc.edu.sa/ProgramsArabic.aspx
Centers for Disease Control & Prevention (2008). Prevalence of Autism Spectrum Disorders.
Autism and Developmental Disabilities Monitoring Network, 14 Sites, United States,
2008. Retrieved from https://www.cdc.gov/mmwr/preview/mmwrhtml/ss6103a1.htm

176

Centers for Disease Control & Prevention (2014). Prevalence of Autism Spectrum Disorder.
Autism and Developmental Disabilities Monitoring Network. Retrieved from
https://www.cdc.gov/media/releases/2014/p0327-autism-spectrum-disorder.html
Centers for Disease Control & Prevention (2018). Prevalence of Autism Spectrum Disorder
among children aged 8 years—Autism and Developmental Disabilities Monitoring
Network, 11 sites, United States, 2014. Retrieved from
https://www.cdc.gov/mmwr/volumes/67/ss/ss6706a1.htm?s_cid=ss6706a1_w
Cerga-Pashoja, A., Gaete, J., Shishkova, A., & Jordanova, V. (2019). Improving reading in
adolescents and adults with high-functioning autism through an assistive technology
tool: a cross-over multinational study. Frontiers in psychiatry, 10, 546.
Chamak B, Bonniau B, Oudaya L, et al. (2011) The autism diagnostic experiences of French
parents. Autism 15(1): 83–97.
ChanLin, L. J. (2007). Perceived importance and manageability of teachers toward the factors of
integrating computer technology into classrooms. Innovations in Education and Teaching
International, 44(1), 45-55.
Chen, C. H. (2008). Why do teachers not practice what they believe regarding technology
integration?. The journal of educational research, 102(1), 65-75.
Chen, W. (2012). Multitouch Tabletop Technology for People with Autism Spectrum Disorder:
A Review of the Literature. Procedia Computer Science, 14, 198-207.

177

Chiang, H., Cheung, Y. K., Hickson, L., Xiang, R., & Tsai, L. Y. (2012). Predictive factors of
participation in postsecondary education for high school leavers with autism. Journal of
Autism and Developmental Disorders, 42(5), 685–696
Christensen, R. (2002). Effects of technology integration education on the attitudes of teachers and
students. Journal of Research on technology in Education, 34(4), 411-433.
Christensen, R. (2002). Effects of technology integration education on the attitudes of teachers
and students. Journal of Research on Technology in Education, 34(4), 411-433.
Cifuentes, L., Maxwell, G., & Bulu, S. (2011). Technology integration through professional
learning community. Journal of Educational Computing Research, 44(1), 59-82.
Clark, M. L., Austin, D. W., & Craike, M. J. (2015). Professional and parental attitudes toward
iPad application use in autism spectrum disorder. Focus on Autism and Other
Developmental Disabilities, 30(3), 174-181.
Coghlan, B., & Hare, D. (2005). Addressing Barriers to Technology Integration: A Case Study of
Teachers in a Rural School. In Society for Information Technology & Teacher Education
International Conference (Vol. 2005, No. 1, pp. 812-814).
Colby, K. (1973). The rationale for computer based treatment of language difficulties in nonspeaking autistic children. Journal of Autism and Childhood Schizophrenia, 3, 254–260.
Coleman-Martin, M. B., Heller, K. W., Cihak, D. F., & Irvine, K. L. (2005). Using computerassisted instruction and the nonverbal reading approach to teach word
identification. Focus on Autism and other developmental disabilities, 20(2), 80-90.

178

Congress, U. S. (1995). Office of Technology Assessment.(1995). Teachers and technology:
Making the connection. Washington, DC: Government Printing Office. IX et.
Conley, L. (2010). Overcoming barriers to integrate technology into the school library media
center. Retrieved from http://sites.google.com/site/thedigitallibrarian/home
Constantinescu, C. (2015). ASSISTIVE TECHNOLOGY USE AMONG SECONDARY SPECIAL
EDUCATION TEACHERS IN A PRIVATE SCHOOL FOR STUDENTS WITH SPECIFIC
LEARNING DISABILITIES: TYPES, LEVELS OF USE AND REPORTED
BARRIERS (Doctoral dissertation).
Cook, A. M., & Polgar, J. M. (2014). Assistive Technologies-E-Book: Principles and Practice.
Elsevier Health Sciences.
Copley, J., & Ziviani, J. (2004). Barriers to the use of assistive technology for children with
multiple disabilities. Occupational Therapy International, 11(4), 229-243.
Cox, M. J., Cox, K., & Preston, C. (2000). What factors support or prevent teachers from using
ICT in their classrooms?.
Cramer, E. S., Coleman, M. B., Park, Y., Bell, S. M., & Coles, J. T. (2015). Art educators’
knowledge and preparedness for teaching students with physical, visual, severe, and
multiple disabilities. Studies in Art Education, 57(1), 6-20.
Crano, W. D., & Brewer, M. B. (2002). Content analysis. Principles and Methods of Social
Research. Lawrence Erlbaum Associated, Publishers, Mahwah, New Jersey, 245-263.

179

Creswell, J. (2003). Mixed methods procedures. Research design: Qualitative, quantitative, and
mixed methods approaches, 3, 203-24.
Creswell, J. & Plano-Clark V. (2009). Designing and conducting mixed methods research (2nd
ed.). Thousand Oaks, CA: Sage.
Creswell, J. W. (2009). Research design: Qualitative and mixed methods approaches. London
and Thousand Oaks: Sage Publications.
Creswell, J. W. (2013). Research design: Qualitative, quantitative, and mixed methods
approaches. Sage publications.
Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods
approaches (4h ed.). Thousand Oaks, CA: Sage.
Creswell, J. W., & Plano Clark, V. L. (2007). Designing and Conducting Mixed Methods
Research. London: Sage Publications Ltd.
Creswell, J. W., & Plano Clark, V. L. (2011). Designing and conducting mixed methods research
(2nd ed.). Thousand Oaks, CA: Sage Publications.
Creswell, J.W. (2003). Research design. Qualitative, quantitative and mixed methods
approaches. Thousand Oaks, CA: Sage.
Cuban, L. (2001). Oversold and underused: Computers in the classroom. Cambridge, MA:
Harvard University Press.

180

Cuban, L., Kirkpatrick, H., & Peck, C. (2001). High access and low use of technologies in high
school classrooms: Explaining an apparent paradox. American Educational Research
Journal, 38(4), 813-834.
Cui, G., & Vowell, R. (2013). Leadership issues concerning instructional technology.
In Technology integration and foundations for effective leadership (pp. 261-276). IGI
Global.
Cullen, J., Richards, S. B., & Frank, C. L. (2008). Using software to enhance the writing skills of
students with special needs. Journal of Special Education Technology, 23(2), 33-44.
D'Ateno, P., Mangiapanello, K., & Taylor, B. A. (2003). Using video modeling to teach complex
play sequences to a preschooler with autism. Journal of Positive Behavior
Interventions, 5(1), 5-11.
Daniels, J. S., Jacobsen, M., Varnhagen, S., & Friesen, S. (2013). Barriers to systemic, effective,
and sustainable technology use in high school classrooms. Canadian Journal of Learning
and Technology, 39(4). Retrieved from
https://www.cjlt.ca/index.php/cjlt/article/view/26301
Daugherty, C. (2012). The knowledge and awareness of autism spectrum disorders within the
Hispanic community (Undergraduate honors thesis, Paper No. 46). Retrieved from http://
dc.etsu.edu/honors/46
Davis, N. (2002). Leadership of information technology for teacher education: a discussion of
complex systems with dynamic models to inform shared leadership. Journal of
Information Technology for Teacher Education, 11(3), 253–272.

181

Dawson, K., & Dana, N. (2007). When curriculum-based, technology-enhanced field
experiences and teacher inquiry coalesce: An opportunity for conceptual change. British
Journal of Educational Technology, 38(4), 656-667.
de Vries, M., & Geurts, H. M. (2012). Cognitive flexibility in ASD; task switching with emotional
faces. Journal of autism and developmental disorders, 42(12), 2558-2568.
Delano, M. E. (2007). Video modeling interventions for individuals with autism. Remedial and
Special Education, 28(1), 33-42.
Dell, A. G., Newton, D. A., & Petroff, J. G. (2016). Assistive technology in the classroom:
Enhancing the school experiences of students with disabilities. Pearson.
Demps, E. L., Lincoln, Y. S., & Cifuentes, L. (2011). Conflicts over the utilities of teaching using
educational technologies: An interpretive critical inquiry. Advances in Developing Human
Resources, 13(2), 135-170.
DePountis, V. M., Pogrund, R. L., Griffin-Shirley, N., & Lan, W. Y. (2015). Technologies used
in the study of advanced mathematics by students who are visually impaired in
classrooms: Teachers' perspectives. Journal of Visual Impairment & Blindness (Online),
109(4), 265.
Derer K, Polsgrove L, Rieth H (1996). A survey of assistive technology applications in schools
and recommendations for practice. Journal of Special Education Technology XIII(2): 62–
80.

182

Derer, K., Polsgrove, L., & Rieth, H. (1996). A survey of assistive technology applications in
schools

and

recommendations

for

practice.

Journal

of

Special

Education

Technology, 13(2), 62-80.
Dolenc, K., & Abersek, B. (2015). TECH8 intelligent and adaptive e-learning system:
Integration into Technology and Science classrooms in lower secondary schools
Computers & Education, 82(1). https://doi.org/10.1016/j.compedu.2014.12.010
Donaldson, A. L. (2015). Pre-professional training for serving children with ASD: An
apprenticeship model of supervision. Teacher Education and Special Education, 38(1),
58-70. Retrieved from
http://search.proquest.com.mutex.gmu.edu/docview/1697492294?accountid=14541
Doornekamp, B. G., & Carleer, G. J. (1993). Constraints on the Integration of Computers in the
Curriculum. Journal of technology and teacher education, 1(2), 181-94.
Downs, R. C. & Downs, A. (2010). Practices in early intervention for children with autism: A
comparison with the National Research Council Recommended Practices. Education and
Training in Autism and Development Disabilities, 45(1), 150–159.
Doyle, L., Brady, A., & Byrne, G. (2009). An overview of mixed methods research. Journal of
Research in Nursing, 14, 175-185. http://dx.doi.org/10.1177/1744987108093962
Dwyer, D. C., Ringstaff, C., & Sandholtz, J. H. (1997). Teacher beliefs and practices. Part II:
Support for change. The evolution of teachers’ instructional beliefs and practices in highaccess-to-technology classrooms. First-fourth year findings. Cupertino, CA: Apple
Computer.

183

Ebner, I. (2004). Abandonment of assistive technology. Retrieved from http://www.floridaese.org/atcomp/_PDF/MATR%20Abandon%20of%20 Assistive%20T echnology.pdf
Edyburn, D. (2004). Rethinking assistive technology. Special Education Technology Practice,
5(4), 16-23.
Edyburn, D. (2011). Harnessing the potential of technology to support the academic success of
diverse students. New directions for higher education, 154(2011), 37-44.
Edyburn, D. L. (2000). Assistive technology and students with mild disabilities. Focus on
Exceptional Children, 32(9), 1-24.
Edyburn, D. L. (2009). Hindsight, understanding what we got wrong, and changing directions.
Journal of Special Education Technology, 24(1), 61-64.
Edyburn, D. L. (2013). Critical issues in advancing the special education technology evidence
base. Exceptional Children, 80(1), 7-24.
Edyburn, D. L. (2013). Critical issues in advancing the special education technology evidence
base. Exceptional Children, 80(1), 7-24.
Edyburn, D. L., & Gardner, J. E. (1999). Integrating technology into special education teacher
preparation programs: Creating shared visions. Journal of Special Education
Technology, 14(2), 3-20.
El-Ansary, A., & Al-Ayadhi, L. (2012). Neuroinflammation in autism spectrum
disorders. Journal of neuroinflammation, 9(1), 265.
Elliott, M. N., Fricker, R. D., & Schonlau, M. (2002). Conducting Research Surveys via E-mail
and the Web. CA: RAND.

184

Ennis-Cole, D., & Smith, D. (2011). Assistive technology and autism: Expanding the technology
leadership role of the school librarian. School Libraries Worldwide, 17(2), 86-98.
Ertmer, P. A. (1999). Addressing first-and second-order barriers to change: Strategies for
technology integration. Educational technology research and development, 47(4), 47-61.
Ertmer, P. A. (2005). Teacher pedagogical beliefs: The final frontier in our quest for technology
integration?. Educational technology research and development, 53(4), 25-39.
Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: How knowledge,
confidence, beliefs, and culture intersect. Journal of research on Technology in
Education, 42(3), 255-284.
Ertmer, P. A., Addison, P., Lane, M., Ross, E., & Woods, D. (1999). Examining teachers’ beliefs
about the role of technology in the elementary classroom. Journal of Research on
Computing in Education, 32(1), 54-72.
Ertmer, P. A., Ottenbreit-Leftwich, A. T., Sadik, O., Sendurur, E., & Sendurur, P. (2012).
Teacher beliefs and technology integration practices: A critical relationship. Computers
& Education, 59(2), 423-435.
Ertmer, P. A., Ottenbreit-Leftwich, A. T., Sadik, O., Sendurur, E., & Sendurur, P. (2012). Teacher
beliefs and technology integration practices: A critical relationship. Computers &
education, 59(2), 423-435.
Ertmer, P. A., Ottenbreit-Leftwich, A., & York, C. S. (2006). Exemplary technology-using
teachers: Perceptions of factors influencing success. Journal of Computing in Teacher
Education, 23(2), 55-61.

185

Ertmer, P. A., Ottenbreit-Leftwich, A., & York, C. S. (2007). Exemplary technology using
teachers: Perceptions of factors influencing success. Journal of Computing in Teacher
Education, 23(2), 55-61.
Eteokleous, N. (2008). Evaluating computer technology integration in a centralized school
system. Computers & Education, 51(2), 669-686.
Fabry, D. L., & Higgs, J. R. (1997). Barriers to the effective use of technology in education:
Current status. Journal of educational computing research, 17(4), 385-395.
Fichten, C. S., Asuncion, J., & Scapin, R. (2014). Digital Technology, Learning, and
Postsecondary Students with Disabilities: Where We've Been and Where We're
Going. Journal of Postsecondary Education and Disability, 27(4), 369-379.
Flanagan, S., Bouck, E. C., & Richardson, J. (2013). Middle school special education teachers’
perceptions and use of assistive technology in literacy instruction. Assistive
Technology, 25(1), 24-30.
Fletcher-Watson, S. (2014). A targeted review of computer-assisted learning for people with
autism spectrum disorder: Toward a consistent methodology. Review of Research in
Autism and Developmental Disorders, 1, 87-101. doi: 10.1007/s40489-013-0003-4
Fletcher-Watson, S., Petrou, A., Scott-Barrett, J., Dicks, P., Graham, C., O’Hare, A., ... &
McConachie, H. (2016). A trial of an iPad™ intervention targeting social
communication skills in children with autism. Autism, 20(7), 771-782.

186

Flores, M., Musgrove, K., Renner, S., Hinton, V., Strozier, S., Franklin, S., & Hil, D. (2012). A
comparison of communication using the Apple iPad and a picture-based system.
Augmentative and Alternative Communication, 28(2), 74-84.
Floyd, K. K., Smith Canter, L. L., Jeffs, T., & Judge, S. A. (2008). Assistive technology and
emergent literacy for preschoolers: A literature review. Assistive Technology Outcomes
and Benefits, 5(1), 92-102.
Frey, B. (2006). Statistics Hacks: Tips & Tools for Measuring the World and Beating the Odds
(1st ed.). Sebastopol, CA: O'Reilly Media. Frey, B. (2006). Statistics Hacks: Tips &
Tools for Measuring the World and Beating the Odds (1st ed.). Sebastopol, CA: O'Reilly
Media.
Frieden, T. R., Jaffe, H. W., Cono, J., Richards, C. L., & Iademarco, M. F. (2014). Prevalence of
autism spectrum disorder among children aged 8 years—autism and developmental
disabilities monitoring network, 11 sites, United States, 2010. MMWR Surveill
Summ, 63(2), 1-21.
Fteiha, M. A. (2017). Effectiveness of assistive technology in enhancing language skills for
children with autism. International Journal of Developmental Disabilities, 63(1), 3644.
Fulan, M. (2007) Leading in a Culture of Change, Jossey-Boss Feb 2007
Fullan, M. (2007). The new meaning of educational change. Routledge.

187

Fullan, M., & Stiegelbauer, S. (1991). The new meaning of educational change (London,
Cassell). ISSN 2039-9340 MCSER Publishing, Rome-Italy January 2014, 95-113.
Fulton, R. T. (1982). Applying microcomputer technology to investigations of communication
skills in severely hearing impaired children. Journal of Special Education Technology,
5(4), 45-46.
Gaffner, J. M. (2015). Exploring barriers and solutions to technology integration: Employing coteaching strategies as a method of technology professional development (Doctoral
dissertation, Texas Wesleyan University).
Gallo, J., & Beckman, P. (2016). A global view of rural education: Teacher preparation,
recruitment, and retention. Global Education Review, 3(1).
Gentry, T., Wallace, J., Kvarfordt, C., & Lynch, K. B. (2010). Personal digital assistants as
cognitive aids for high school students with autism: Results of a community-based
trial. Journal of Vocational Rehabilitation, 32(2), 101-107.
George, C. L., Schaff, J. I., & Jeffs, T. L. (2005). Physical access in today’s schools: Empowerment
through assistive technology. Handbook of special education technology research and
practice, 355-377.
Georgia Project for Assistive Technology (GPAT). (n.d.). Retrieved from
http://www.gpat.org/Georgia-Project-for-Assistive-Technology/Pages/default.aspx
Gernsbacher, M. A., Dawson, M., & Hill Goldsmith, H. (2005). Three reasons not to believe in
an autism epidemic. Current Directions in Psychological Science, 14(2), 55-58.

188

Geschwind, D. H. (2009). Advances in autism. Annual review of medicine, 60, 367-380.
Gharaibeh, N. (2009). Disability in Arab societies is a challenging subject for several reasons (pp.
63-79). Westport, CT: Praeger.
Glicksm, E. (2012). Autism prevalence and the DSM. Monitor on Psychology, 43(9), 59.
Goldsmith, T. R., & LeBlanc, L. A. (2004). Use of technology in interventions for children with
autism. Journal of Early and Intensive Behavior Intervention, 1(2), 166.
Goldsmith, T. R., & LeBlanc, L. A. (2004). Use of technology in intervention for children with
autism. JEIBI, 1(2), 166–178.
Goldstein, H. (2002). Communication intervention for children with autism: A review of
treatment efficacy. Journal of Autism and Developmental Disorders, 32, 373–396.
Goldstein, S., Naglieri, J. A. (2013). Interventions for autism spectrum disorders: Translating
science into practice. Springer New York. DOI:10.1007/978-1-4614-5301-7.
Gong, M., Xu, Y., & Yu, Y. (2004). An enhanced technology acceptance model for webbased
learning. Journal of Information Systems Education, 15(A), 365-374.
Goodwin, M. S. (2008). Enhancing and accelerating the pace of autism research and treatment:
The promise of developing innovative technology. Focus on autism and other
developmental disabilities, 23(2), 125-128.
Gooler, D., Kautzer, K., & Knuth, R. (2000). Teacher Competence in Using Technologies: The
Next Big Question. PREL Briefing Paper.

189

Graham, S., & Perin, D. (2007). Writing next: Effective strategies to improve writing of
adolescents in middle and high schools—A report to Carnegie Corporation of New York.
Washington, D.C.: Alliance for Excellent Education.
Grant, M., Ross, S., Wang, W., Potter, A., & Wilson. Y. (2004). Riverdale elementary “learning
without limits” 2003-2004 evaluation report. Memphis, TN: Center for Research in
Educational Policy.
Groff, J., & Mouza, C. (2008). A framework for addressing challenges to classroom technology
use. AACe Journal, 16(1), 21-46.
Groff, J., & Mouza, C. (2008). A framework for addressing challenges to classroom technology
use. AACE Journal, 16(1), 21-46.
Grynszpan, O., Weiss, P.L., Perez-Diaz, F., Gal, E. (2014). Innovative technology based
interventions for Autism Spectrum Disorders: A meta-analysis. Autism, 18(4), 346- 361.
doi: 10.1177/1362361313476767.
Guha, S. (2003). Are We All Technically Prepared? Teachers’ Perspective on the Causes of
Comfort or Discomfort in Using Computers at Elementary Grade Teaching. Information
Technology in Childhood Education Annual, 2003(1), 317-349.
Gulbahar, Y. (2007). Technology planning: A roadmap to successful technology integration in
schools. Computers and Education, 49(4), 943–956. Retrieved from ERIC database.
(EJ773944)

190

Guskey, T. R. (2002). Professional development and teacher change. Teachers and teaching:
Theory and practice, 8(3/4), 381–391. doi:10.1080/135406002100000512
Gustafson, G. (2006). The AT skills, knowledge, and professional development needs of special
educators in southwestern Virginia (Doctoral dissertation). Virginia Polytechnic Institute
and State University. Retrieved from https://vtechworks.lib.vt.edu/handle/10919/26906.
Haimour, A. I., & Obaidat, Y. F. (2013). School Teachers' Knowledge about Autism in Saudi
Arabia. World Journal of Education, 3(5), 45-56.
Haimour, A. I., & Obaidat, Y. F. (2013). School Teachers' Knowledge about Autism in Saudi
Arabia. World Journal of Education, 3(5), 45-56.
Hart, J. E., & Malian, I. (2013). A Statewide Survey of Special Education Directors on Teacher
Preparation and Licentiate in Autism Spectrum Disorders: A Model for University and
State Collaboration. International Journal of Special Education, 28(1), 4-13.
Hartsell T, Herron S, Houbin F, Rathod A. (2010). Improving teachers' self-confidence in
learning technology skills and math education through professional development.
International Journal of Information & Communication Technology Education. 6, (2), 4761.
Hasselbring, T. S., & Glaser, C. H. W. (2000). Use of computer technology to help students with
special needs. The Future of Children, 102-122.
Hechter, R. P., & Vermette, L. A. (2013). Technology integration in K-12 science classrooms: An
analysis of barriers and implications. Themes in Science and Technology Education, 6(2),
73-90.

191

Hendricks, D. (2011). Special education teachers serving students with autism: A descriptive study
of the characteristics and self-reported knowledge and practices employed. Journal of
Vocational Rehabilitation, 35(1), 37-50.
Hermans, R., Tondeur, J., van Braak, J., & Valcke, M. (2008). The impact of primary school
teachers’ educational beliefs on the classroom use of computers. Computers &
education, 51(4), 1499-1509.
Hesse-Biber, S. N. (2010). Mixed methods research: Merging theory with practice. Guilford
Press.
Hew, K. F., & Brush, T. (2007). Integrating technology into K-12 teaching and learning: current
knowledge gaps and recommendations for future research. Educational Technology
Research and Development. doi:10.1007/s11423-006-9022-5
Hinson, J., LaPrairie, K., & Heroman, D. (2006). A failed effort to overcome tech barriers in a k12 setting: What went wrong and why. International Journal of Technology in Teaching
and Learning, 2(2), 148-158.
Hitchcock, C., Meyer, A., Rose, D. H., & Jackson, R. (2006). Equal access, participation, and
progress in the general education curriculum. In D. H. Rose, A. Meyer, & C. Hitchcock
(Eds.), The universally designed classroom: Accessible curriculum and digital
technologies (pp. 37-67). Cambridge, Massachusetts: Harvard Education Press.
Hitchcock, C., Meyer, A., Rose, D., Jackson, R., & Brief, N. (2002). Technical Brief Access,
Participation, and Progress in the General Curriculum.

192

Holden, H., & Rada, R. (2011). Understanding the influence of perceived usability and technology
self-efficacy on teachers’ technology acceptance. Journal of Research on Technology in
Education, 43(4), 343-367.
Holland, P. E. (2001). Professional development in technology: Catalyst for school reform.
Journal of Technology and Teacher Education, 9(2), 245-267.
Hollins, K. G. (2017). Assistive technology, disability, and access: Transforming thinking and
practice through inquiry-based professional development (Order No. 10257418).
Available from ProQuest Dissertations & Theses Global. (1906272624). Retrieved from
https://search.proquest.com/docview/1906272624?accountid=14745
Howlin, P., & Asgharian, A. (1999). The diagnosis of autism and Asperger syndrome: findings
from a survey of 770 families. Developmental medicine and child neurology, 41(12),
834-839.
Hsu, Y. S., Wu, H. K., & Hwang, F. K. (2007). Factors influencing junior high school teachers'
computer-based instructional practices regarding their instructional evolution
stages. Journal of Educational Technology & Society, 10(4), 118-130.
Huang, H. M., & Liaw, S. S. (2005). Exploring users' attitudes and intentions toward the web as
a survey tool. Computers in human behavior, 21(5), 729-743.
Human Rights Commission, Kingdom of Saudi Arabia. (2017). What are the main efforts
undertaken to promote and protect the rights of persons with disabilities? Retrieved
January

12,

2021,

from

https://www.hrc.gov.sa/en-

us/humanrightsinsaudi/pages/disability.aspx

193

Hume, K., Boyd, B. A., Hamm, J. V., & Kucharczyk, S. (2014). Supporting independence in
adolescents on the autism spectrum. Remedial and Special Education, 35(2), 102-113.
Hussein, H., Taha, G. R., & Almanasef, A. (2011). Characteristics of autism spectrum disorders
in a sample of egyptian and saudi patients: transcultural cross sectional study. Child and
adolescent psychiatry and mental health, 5(1), 34.
Hutinger PL, Hall S, Johansen J, Robinson L, Stoneburner R, Wisslead K (1994). State of
Practice: How Assistive Technologies are Used in Educational Programs of Children
with Multiple Disabilities. A Final Report for the Project: Effective Use of Technology to
Meet Educational Goals of Children with Disabilities (Reports – research/technical 143).
Washington, DC: Western Illinois University, Macomb.
Hutinger, P., Johanson, J., & Stoneburner, R., (1996). Assistive technology applications in
educational programs of children with multiple disabilities: A case study report on the
state of the practice. Journal of Special Education Technology, 73(1), 16-35. ID, USA.
Inan, F. A., & Lowther, D. L. (2010). Factors affecting technology integration in K-12 classrooms:
A path model. Educational Technology Research and Development, 58(2), 137-154.
Jacobi, J. (2013). The Effects of Video Self-Modeling on a Student with Autism Spectrum
Disorder.
Jacobsen, D. L. (2012). Assistive technology for students with disabilities: Resources and
challenges encountered by teachers.

194

Jeans, L. M., Santos, R. M., Laxman, D. J., McBride, B. A., & Dyer, W. J. (2013). Early
predictors of ASD in young children using a nationally representative data set. Journal of
Early Intervention, 35(4), 303-331. doi:10.1177/1053815114523319
Jeffreys, E. D. (2000). Factors found when integrating computer technology in a small rural
school district. Unpublished Ed.D., West Virginia University, United States, West
Virginia.
Jeffs, T., Behrmann, M., & Bannan-Ritland, B. (2006). Assistive technology and literacy
learning: Reflections of parents and children. Journal of Special Education Technology,
21, 37-44.
Jensen, K. B. (2002). The complementarity of qualitative and quantitative methodologies in
media and communication research. In K.B. Jensen (Ed.), A handbook of media and
communication research: Qualitative and quantitative methodologies (pp. 254-272).
London: Routledge.
Ji, N. Y., & Findling, R. L. (2015). An update on pharmacotherapy for autism spectrum disorder
in children and adolescents. Current Opinion in Psychiatry, 28(2), 91-101.
Jobling*, A., & Moni, K. B. (2004). ‘I never imagined I’d have to teach these children’:
providing authentic learning experiences for secondary pre-service teachers in teaching
students with special needs. Asia-Pacific Journal of Teacher Education, 32(1), 5-22.
Judge, S. L. (2000). Accessing and funding assistive technology for young children with
disabilities. Early Childhood Education Journal, 28(2), 125-131.

195

Judge, S., & Simms, K. A. (2009). Assistive technology training at the pre-service level: A
national snapshot of teacher preparation programs. Teacher Education and Special
Education, 32(1), 33-44.
Kabot, S., & Masi, W., & Segal, M. (2003). Advances in the diagnosis and the treatment of
autism spectrum disorders. Professional Psychology: Research and Practice, 34(1), 26-33.
Kagohara, D. M., van der Meer, L., Achmadi, D., Green, V. A., O'Reilly, M. F., Mulloy,
A., Sigafoos, J. (2010). Behavioral intervention promotes successful use of an iPod
based communication device by an adolescent with autism. Clinical Case Studies, 9, 328338. doi: 10.1177/1534650110379633
Keengwe, J., Onchwari, G., & Wachira, P. (2008). Computer technology integration and student
learning: Barriers and promise. Journal of Science Education and Technology, 17(6),
560-565.
Keintz, J., Goodwin, M.S., Hayes, G., & Abowd, G. (2014). Interactive Technologies for
Autism. In Synthesis Lectures on Assistive, Rehabilitative, and Health-Preserving
Technologies. (Vol.2, Issue 2, pp. 1-177). Morgan & Claypool. doi:
10.2200/s00533ed1v01y201309arh004
Kiernan, Nancy Ellen, Michaela Kiernan, Mary Ann Oyler, and Carolyn Gilles. 2005. Is a web
survey as effective as a mail survey? A field experiment among computer users.
American Journal of Evaluation 26:245-52.

196

Kim, Y. S., Leventhal, B. L., Koh, Y., Fombonne, E., Laska, E., Lim, E., …Grinker, R. R.
(2011). Prevalence of autism spectrum disorders in a total population sample. American
Journal of Psychiatry, 168(9), 904-912. doi:10.1176/appi.ajp.2011.10101532
King Abdullah Project for Developing General Education (2010) Tatweer vision. Available at:
http://www.ibe.unesco.org/National_Reports/ICE_2008/saudiarabia_NR08_en.pdf
(accessed 19 July 2016).
Klopfer, E., Osterweil, S., Groff, J., & Haas, J. (2009). Using the technology of today, in the
classroom today: The instructional power of digital games, social networking,
simulations, and how teachers can leverage them. The Educational Arcade. Retrieved
October 24, 2012 from
http://education.mit.edu/papers/GamesSimsSocNets_EdArcade.pdf
Knight, V., McKissick, B. R., & Saunders, A. (2013). A review of technology-based
interventions to teach academic skills to students with autism spectrum disorder. Journal
of autism and developmental disorders, 43(11), 2628-2648.
Koegel, L. K., Singh, A. K., & Koegel, R. L. (2010). Improving motivation for academics in
children with autism. Journal of autism and developmental disorders, 40(9), 1057-1066.
Kopcha, T. J. (2010). A systems-based approach to technology integration using mentoring and
communities of practice. Educational Technology Reaarch and Development, 58(2), 175190.
Kopcha, T. J. (2012). Teachers' perceptions of the barriers to technology integration and
practices with technology under situated professional development. Computers &
Education, 59(4), 1109-1121.

197

Kouzoukas, S., Siegal, J., & Thompson, J. R. (2000). Assistive technology at the dawn of the
21st century. Special Education Technology Practice, 2(3), 12-21.
Kouzoukas, S., Siegal, J., & Thompson, J. R. (2000). Assistive technology at the dawn of the
21st century. Special Education Technology Practice, 2(3), 12-21.
Kroth, R. L., & Edge, D. (2007). Assistive technology and devices. Counseling and human
development, 39(9), 1.
Kuada, J. E. (2012). Research methodology: A project guide for university students (1st
edition.). Frederiksberg C Denmark: Samfundslitteratur. Retrieved from
http://public.eblib.com/choice/publicfullrecord.aspx?p=3400854
Kuo, M., Orsmond, G., Coster, W. & Cohn, E. (2013). Media use among adolescents with autism
spectrum disorder, Autism, 18(8), 914-923. doi: 10.1177/1362361313497832
Kurbanoğlu, S., Spiranec, S., Grassian, E., Mizrachi, D., & Catts, R. (Eds.). CCIS (Vol. 492, pp.
47-58). Heidelberg, Germany: Springer.
Kurt, S. (2013). Examining teachers' use of computer-based technologies: A case study.
Education and Information Technologies,18(4), 557-570. Retrieved from
http://dx.doi.org/10.1007/s10639-012-9199-7
Lahm, E. A. (2005). Improving practice using assistive technology knowledge and
skills. Handbook of special education technology research and practice, 721-746.
Lahm, E. A., & Nickels, B. L. (1999). What do you know?[Feature]. Teaching Exceptional
Children, 32(1), 56-63.

198

Lahm, E., & Sizemore, L. (2002). Factors that influence assistive technology decision making.
Journal of Special Education Technology, 17(1), 15-26.
Lahm. E. (2005). Improving practice using assistive technology knowledge and skills. In D. L.
Edyburn, K. Higgins, & R. Boone (Eds.), Handbook of special education technology
research and practice (pp. 481-489). Whitefish Bay, WI: Knowledge by Design, Inc.
Laird, T., & Kuh, G. (2005). Student experiences with information technology and their
relationship to other aspects of student engagement. Research in Higher Education, 46(2),
211-233.
Lancioni, G. E., & Singh, N. N. (2014). Assistive technologies for improving quality of life.
In Assistive Technologies for People with Diverse Abilities (pp. 1-20). Springer, New
York, NY.
Lancioni, G. E., Sigafoos, J., O'Reilly, M. F., & Singh, N. N. (2012). Assistive technology:
Interventions for individuals with severe/profound and multiple disabilities. Springer.
Lancioni, G., O’Reilly, M., Curvo, A., Singh, N., Sigafoos, J., & Didden, R. (2007). PECS and
VOCAs to enable students with developmental disabilities to make requests: An
overview of the literature. Research in Developmental Disabilities, 28, 468–488.
Langone, J., Malone, D. M., Stecker, P. M., & Greene, E. (1998). A comparison of traditional
classroom instruction and anchored instruction with university general education
students. Journal of Special Education Technology, 13(4), 99-109.
Le Couteur, A., & Szatmari, P. (2015). Autism spectrum disorder. Rutter’s Child and Adolescent
Psychiatry. Chichester: Wiley, 665-682.

199

Lee, H., & Templeton, R. (2008). Ensuring equal access to technology: Providing assistive
technology for students with disabilities. Theory into practice, 47(3), 212-219.
Lee, Y., & Vega, L. A. (2005). Perceived knowledge, attitudes, and challenges of AT use in
special education. Journal of Special Education Technology, 20(2), 60.
Leedy, D., & Ormrod, J. E. (2001). Practical Research Planning and Planning and Design
seventh edition Upper Saddle Review: Merrill Practice Hall.
Lei, J., & Morrow, B. (2009). The Role of Incentives in Facilitating the Integration of an Online
Learning System into Pedagogical Practices: A Human Performance Technology
Perspective. In TCC (pp. 128-136). TCCHawaii.
Lei, J., & Zhao, Y. (2007). Technology uses and student achievement: A longitudinal study.
Computers & Education, 49(2), 284-296.
Leis, A. (2006). Factors affecting in-service early childhood teachrs' use of computers.
Unpublished doctoral dissertation. Unpublished doctoral dissertation. Temple University.
Levin, T., & Wadmany, R. (2008). Teachers’ views on factors affecting effective integration of
information technology in the classroom: Developmental scenery. Journal of Technology
and Teacher Education, 16(2), 233-263.
Lewis, R. B. (1998). Assistive technologies and learning disabilities: Today's realities and
tomorrow's promises. Journal of Learning Disabilities, 31, 16-26.

200

Lichtenstein, P., Carlström, E., Råstam, M., et al., 2010. The genetics of autism spectrum
disorders and related neuropsychiatric disorders in childhood. Am. J. Psychiatry 167 (3),
1357–1363.
Lim, C. P., Zhao, Y., Tondeur, J., Chai, C. S., & Tsai, C.-C. (2013). Bridging the gap:
Technology trends and use of technology in schools. Educational Technology & Society,
16(2), 59-68.
Lin, C., & Lu, M. (2010).The study of teachers' task values and self-efficacy on their
commitment and effectiveness for technology-instruction integration.
Lindsay, S., Proulx, M., Scott, H., & Thomson, N. (2014). Exploring teachers' strategies for
including children with autism spectrum disorder in mainstream classrooms. International
Journal of Inclusive Education, 18(2), 101-122.
Lindsay, S., Proulx, M., Scott, H., & Thomson, N. (2014). Exploring teachers' strategies for
including children with autism spectrum disorder in mainstream
classrooms. International Journal of Inclusive Education, 18(2), 101-122.
Loiacono, V., & Feeley, K. (2009). Preparing Special Education Teachers in Evidence Based
Strategies to Address the Needs of Students With Autism Spectrum
Disorders. Manuscript submitted for publication.
Loiacono, V., & Valenti, V. (2010). General Education Teachers Need to Be Prepared to CoTeach the Increasing Number of Children with Autism in Inclusive
Settings. International Journal of Special Education, 25(3), 24-32.
Lord, C., Risi, S., DiLavore, P. S., Shulman, C., Thurm, A., & Pickles, A. (2006). Autism from 2
to 9 years of age. Archives of general psychiatry, 63(6), 694-701.

201

Lowther, D. L., Inan, F. A., Strahl, J. J., & Ross, S. M. (2008). Does technology integration
“work” when key barriers are removed? Educational Media International, 45(3), 195-213.
Luan, W. S., Fung, N. S., Nawawi, M., & Hong, T. S. (2005). Experienced and inexperienced
Internet users among pre-service teachers: Their use and attitudes toward the
Internet. Journal of Educational Technology & Society, 8(1), 90-103.
Luckin, R., Bligh, B., Manches, A., Ainsworth, S., Crook, C., & Noss, R. (2012). Decoding
learning: The proof, promise and potential of digital education. London, England:
NESTA. Retrieved from
http://www.nesta.org.uk/library/documents/DecodingLearningReport_v12.pdf.
Luckin, R., Bligh, B., Manches, A., Ainsworth, S., Crook, C., & Noss, R. (2012). Decoding
learning: The proof, promise and potential of digital education. London, England:
NESTA. Retrieved from
http://www.nesta.org.uk/library/documents/DecodingLearningReport_v12.pdf.
MacDonald, R., Clark, M., Garrigan, E., & Vangala, M. (2005). Using video modeling to teach
pretend play to children with autism. Behavioral Interventions: Theory & Practice in
Residential & Community-Based Clinical Programs, 20(4), 225-238.
Machado, L. J., & Chung, C. J. (2015). Integrating Technology: The Principals' Role and
Effect. International Education Studies, 8(5), 43-53.
Maenner, M. J., Shaw, K. A., & Baio, J. (2020). Prevalence of autism spectrum disorder among
children aged 8 years—autism and developmental disabilities monitoring network, 11
sites, United States, 2016. MMWR Surveillance Summaries, 69(4), 1.

202

Mahmoud Mohamed Shugdar, E. (2019). SEVERE DISABILITIES IN SAUDI ARABIA:
CURRENT STATUS AND IMPROVEMENTS FOR THE FUTURE. ﻣﺠﻠﺔ اﻟﺒﺤﺚ اﻟﻌﻠﻤﻰ

ﻓﻰ اﻟﺘﺮﺑﯿﺔ, 20(690-678 ,(اﻟﺠﺰء اﻟﺜﺎﻣﻦ.
Maneesriwongul, W., & Dixon, J. K. (2004). Instrument translation process: a methods
review. Journal of advanced nursing, 48(2), 175-186.
Marcinkiewicz, H. R. (1993). Computers and teachers: Factors influencing computer use in the
classroom. Journal of research on computing in education, 26(2), 220-237.
Marino, M. T., Marino, E. C., & Shaw, S. F. (2006). Making informed assistive technology
decisions for students with high incidence disabilities. Teaching Exceptional Children,
38(6), 18-25.
Marino, M., Sameshima, P., & Beecher, C. (2009). Enhancing TPACK with assistive technology:
Promoting inclusive practices in pre-service teacher education. Contemporary Issues in
Technology and Teacher Education, 9(2), 186-207.
Marshall, C. & Rossman, G. (2016). Designing qualitative research (6th ed,). Los Angeles: Sage.
McGhie-Richmond, D., & Sung, A. N. (2013). Applying universal design for learning to
instructional lesson planning. International Journal of Whole Schooling, 9(1), 43-59.
Marshall, C., & Rossman, G. B. (2011). Designing Qualitative Research (5th ed.). Thousand
Oaks, Cal.: Sage Publications, Inc.
Maushak, N. J., Kelley, P., & Blodgett, T. (2001). Preparing teachers for the inclusive classroom:
A preliminary study of attitudes and knowledge of assistive technology. Journal of
Technology and Teacher Education, 9(3), 419-431.

203

Maushak, N. J., Kelley, P., & Blodgett, T. (2001). Preparing teachers for the inclusive classroom:
A preliminary study of attitudes and knowledge of assistive technology. Journal of
Technology and Teacher Education, 9(3), 419-431.
Mazin, A. L. (2011). Preparing teachers in autism spectrum disorders: Reflections on teacher
quality (Order No. 3449463). Available from Education Database. (862552944).
Retrieved from
http://search.proquest.com.mutex.gmu.edu/docview/862552944?accountid=14541
Mazurek, M. O., & Wenstrup, C. (2013). Television, video game and social media use among
children with ASD and typically developing siblings. Journal of autism and developmental
disorders, 43(6), 1258-1271.
Mazurek, M.O., Shattuck, P. T., Wagner, M., & Cooper, B. P. (2012). Prevalence and correlates
of screen-based media use among youths with Autism Spectrum Disorders. Journal of
Autism and Developmental Disorders, 42, 1757-1767. doi:10.1007/s10803-011-1413-8
McCormick, J. A. (2011). Inclusive elementary classroom teacher knowledge of and attitudes
toward applied behavior analysis and autism spectrum disorder and their use of applied
behavior analysis. Dowling College.
McCoy, K., & Hermansen, E. (2007). Video modeling for individuals with autism: A review of
model types and effects. Education and treatment of children, 183-213.
McGregor, G., & Pachuski, P. (1996). Assistive technology in schools: Are teachers ready, able,
and supported?. Journal of Special Education Technology, 13(1), 4-15.

204

McIntire, S. A., & Miller, L. A. (2007). Foundations of psychological testing: A practical
approach (2nd ed.). Thousand Oaks, CA, US: Sage Publications, Inc
McKissick, B. R., Spooner, F., Wood, C. L., & Diegelmann, K. M. (2013). Effects of computerassisted explicit instruction on map-reading skills for students with autism. Research in
Autism Spectrum Disorders, 7(12), 1653-1662.
Mechling, L. C. (2007). Assistive technology as a self-management tool for prompting students
with intellectual disabilities to initiate and complete daily tasks: A literature review.
Education and Training in Developmental Disabilities, 42(3), 252–269.
Mechling, L. C. (2011). Review of twenty-first century portable electronic devices for persons
with moderate intellectual disabilities and autism spectrum disorders. Education and
Training in Autism and Developmental Disabilities, 46, 479-498.
Mechling, L. C., Gast, D. L., & Krupa, K. (2007). Impact of SMART Board technology: An
investigation of sight word reading and observational learning. Journal of Autism and
Developmental Disorders, 37(10), 1869.
Mechling, L. C., Gast, D. L., & Seid, N. H. (2009). Using a personal digital assistant to increase
independent task completion by students with autism spectrum disorder. Journal of autism
and developmental disorders, 39(10), 1420-1434.
Michaels, C. A. (2000). Technical assistance to staff, students, and families. In Promising
practices in technology: Supporting access to, and progress in, the general curriculum
(pp. 38-45). Washington D.C.: United States Office of Special Education Programs.

205

Michaels, C. A., & McDermott, J. (2003). Assistive technology integration in special education
teacher preparation: Program coordinators' perceptions of current attainment and
importance. Journal of Special Education Technology, 18(3), 29-44.
Michaels, C. A., Prezant, F. P., Morabito, S. M., & Jackson, K. (2002). Assistive and
instructional technology for college students with disabilities: A national snapshot of
postsecondary service providers. Journal of Special Education eJournal, 17. Available at:
http://jset.unlv.edu/17.1/michaels/first.html
Miles, M., & Huberman, A. (1994). An expanded sourcebook: Qualitative data analysis (2ed.).
Thousand Oaks, CA: Sage Publications.
Ministry of Education (2018), Retrieved from Ministry of Education website:
https://www.moe.gov.sa/ar/Pages/StatisticalInformation.aspx
Ministry of Education of Saudi Arabia. (2002). Regulations of special education programs and
Institutes of Saudi Arabia. Retrieved from Ministry of Education website:
http://www.se.gov.sa/rules/se_rules/index.htm
Ministry of Education, Saudi Arabia. (2002). Organizational rules for special education institutes
and programs. Riyadh, Saudi Arabia: Kingdom of Saudi Arabia
Mirenda, P. (2003). Toward a functional augmentative and alternative communication for
student with autism, manual signs, graphic symbols, and voice output communication
aids. Learning, Speech, and Hearing Services in Schools, 34, 203–216.

206

Mishra, P. (2012). Rethinking technology & creativity in the 21st century: Crayons are the future.
Techtrends, 56(5), 13-16.
Mondak, P. (2000). The Americans with disabilities act and information technology access.
Focus on Autism and Other Developmental Disabilities, 75(1), 43-51.
Moon, J. W., & Kim, Y. G. (2001). Extending the TAM for a world wide web context.
Information & Management, 38, 217-230.
Morrier, M. J., Hess, K. L., & Heflin, L. J. (2011). Teacher training for implementation of
teaching strategies for students with autism spectrum disorders. Teacher Education and
Special Education: Teacher Education and Special Education, 34(2), 119-132. doi:
10.1177/0888406410376660
Morrison, K. (2007). Implementation of Assistive Computer Technology: A Model for School
Systems. International Journal of Special Education, 22(1), 83-95.
Mosenthal, J., Lipson, M., Torncello, S., Russ, B., & Mekkelsen, J. (2004). Contexts and
practices of six schools successful in obtaining reading achievement. The Elementary
School Journal, 104(5), 343-367.
Mueller, J., Wood, E., Willoughby, T., Ross, C., & Specht, J. (2008). Identifying discriminating
variables between teachers who fully integrate computers and teachers with limited
integration. Computers & education, 51(4), 1523-1537.
Muharib, R., Correa, V. I., Wood, C. L., & Haughney, K. L. (2019). Effects of functional
communication training using GoTalk NowTM iPad® application on challenging

207

behavior of children with autism spectrum disorder. Journal of Special Education
Technology, 34(2), 71-79.
Murshid, E. Z. (2011). Characteristics and dental experiences of autistic children in Saudi
Arabia: cross-sectional study. Journal of Autism & Developmental Disorders, 41(12),
1629-1634. doi:10.1007/s10803-011-1188-y.
Myles, B. (2009). Target: Texas guide for effective teaching assistive technology.
Myles, B. S., Ferguson, H., & Hagiwara, T. (2007). Using a personal digital assistant to improve
the recording of homework assignments by an adolescent with Asperger syndrome. Focus
on Autism and Other Developmental Disabilities, 22(2), 96-99.
National Autistic Society (2012) What is Autism, accessed at: http://www.autism.org.uk/ aboutautism/autism-and-asperger-syndrome-an-introduction/what-is-autism.aspx, 30/06/12.
National Research Council (2001). Educating Children with Autism. Committee on Educational
Interventions for Children with Autism. Division of Behavioral and Social Sciences and
Education. Washington, DC: National Academy Press.
Ndibalema, P. (2014). Teachers’ attitudes towards the use of information communication
technology (ICT) as a pedagogical tool in secondary schools in Tanzania: The Case of
Kondoa District. International Journal of Education and Research, 2(2), 1-16.
Neely, L., Rispoli, M., Camargo, S., Davis, H., & Boles, M. (2013). The effect of instructional use
of an iPad® on challenging behavior and academic engagement for two students with
autism. Research in Autism Spectrum Disorders, 7(4), 509-516.

208

Nees, M. A., & Berry, L. F. (2013). Audio assistive technology and accommodations for students
with visual impairments: Potentials and problems for delivering curricula and educational
assessments. Performance Enhancement & Health, 2(3), 101-109.
Nelson, B. (2006). On your mark, get set, wait! Are your teacher candidates prepared to embed
assistive technology in teaching and learning? College Student Journal 40(3), 485-494.
Netherton, D. L., & Deal, W. F. (2006). Assistive technology in the classroom. Technology
Teacher, 66(1), 10-15.
Niederhauser, D. S., & Perkmen, S. (2008). Validation of the intrapersonal technology integration
scale: Assessing the influence of intrapersonal factors that influence technology
integration. Computers in the Schools, 25(1-2), 98-111.
Nikopoulos, C. K., & Keenan, M. (2004). Effects of video modeling on social initiations by
children with autism. Journal of applied behavior analysis, 37(1), 93-96.
Nikopoulos, C. K., & Keenan, M. (2007). Using video modeling to teach complex social
sequences to children with autism. Journal of Autism and Developmental
Disorders, 37(4), 678-693.
Noble, L. (2002). Federal assistive technology legislation 1988-present. The Exceptional
Parent, 32(6), 50-53.
Okolo, C. M., & Bouck, E. C. (2007). Research about assistive technology: 2000-2006. What
have we learned? Journal of Special Education Technology, 22(3), 19-34.

209

Okolo, C. M., & Diedrich, J. (2014). Twenty-five years later: How is technology used in the
education of students with disabilities? Results of a statewide study. Journal of Special
Education Technology, 29(1), 1-20.
Okolo, C. M., & Diedrich, J. (2014). Twenty-five years later: How is technology used in the
education of students with disabilities? Results of a statewide study. Journal of Special
Education Technology, 29(1), 1-20.
Owen-DeSchryver, J. S., Carr, E. G., Cale, S. I., & Blakeley-Smith, A. (2008). Promoting social
interactions between students with autism spectrum disorders and their peers in inclusive
school settings. Focus on autism and other developmental disabilities, 23(1), 15-28.
Oyler, C. (2001). Democratic classrooms and accessible instruction. Democracy & Education,
14(1)28-31.
Palak, D., & Walls, R. T. (2009). Teachers’ beliefs and technology practices: A mixed-methods
approach. Journal of Research on technology in Education, 41(4), 417-441.
Palmen, A., Didden, R., & Verhoeven, L. (2012). A personal digital assistant for improving
independent transitioning in adolescents with high-functioning autism spectrum
disorder. Developmental Neurorehabilitation, 15(6), 401-413.
Panyan, M. V. (1984). Computer technology for autistic students. Journal of Autism and
Developmental Disorders, 14(4), 375-382.
Papanastasiou, E. C., & Angeli, C. (2008). Evaluating the use of ICT in education: Psychometric
properties of the survey of factors affecting teachers teaching with technology (SFA-T3).
Journal of educational technology & society, 11(1).

210

Paraskeva, F., Bouta, H., & Papagianni, A. (2008). Individual characteristics and computer selfefficacy in secondary education teachers to integrate technology in educational practice.
Computers & Education, 50(3), 1084-1091.
Parette, H. P., & Murdick, N. L. (1998). Assistive technology and IEPs for young children with
disabilities. Early Childhood Education Journal, 25(3), 193-198.
Parette, H. P., & Peterson-Karlan, G. R. (2007). Facilitating student achievement with assistive
technology. Education and Training in developmental Disabilities, 387-397.
Parette, H. P., & Stoner, J. B. (2008). Benefits of assistive technology user groups for early
childhood education professionals. Early Childhood Education Journal, 35(4), 313-319.
Parette, P., & McMahan, G. A. (2002). What should we expect of assistive technology? Being
sensitive to family goals. Teaching Exceptional Children, 35(1), 56-61.
Parette, P., & Scherer, M. (2004). Assistive technology use and stigma. Education and Training
in Developmental Disabilities, 217-226.
Parette, P., & Wojcik, B. W. (2004). Creating a technology toolkit for students with mental
retardation: A systematic approach. Journal of Special Education Technology, 19(4), 2331.
Park, M., & Chitiyo, M. (2011). An examination of teacher attitudes towards children with autism.
Journal of Research in Special Educational Needs, 11(1), 70-78.
Patton, M. Q. (2002). Qualitative research and evaluation methods (3rd ed.). Thousand Oaks,
CA: Sage.

211

Patton, M. Q. (2014). Qualitative evaluation and research methods: Integrating theory and
practice. Sage Publications.
Pennington, R. C. (2010). Computer-assisted instruction for teaching academic skills to students
with autism spectrum disorders: A review of literature. Focus on Autism and Other
Developmental Disabilities, 25(4), 239-248.
Peterson-Karlan, G. R. (2015). Assistive technology instruction within a continuously evolving
technology environment. Quarterly Review of Distance Education, 16(2), 61.
Pill, S., Harvey, S., & Hyndman, B. (2017). Novel research approaches to gauge global teacher
familiarity with game-based teaching in physical education: An exploratory #Twitter
analysis. Asia-Pacific Journal of Health, Sport and Physical Education,8(2), 161–178.
doi:10.1080/18377122.2017.1315953
Ploog, B. O., Scharf, A., Nelson, D., & Brooks, P. J. (2013). Use of computer-assisted
technologies (CAT) to enhance social, communicative, and language development in
children with autism spectrum disorders. Journal of Autism and Developmental
Disorders, 43(2), 301-322. doi: 10.1007/s10803-012-1571-3
Poel, E. W. (2007). Enhancing what students can do. Educational Leadership, 64(5), 64-66.
Porayska-Pomsta, K., Frauenberger, C., Pain, H., Rajendran, G., Smith, T., Menzies, R., ... &
Lemon, O. (2012). Developing technology for autism: an interdisciplinary approach.
Personal and Ubiquitous Computing, 16(2), 117-127.
Priest, N., & May, E. (2001). Laptop computers and children with disabilities: Factors influencing
success. Australian Occupational Therapy Journal, 48(1), 11-23.

212

Prince Salman Center for Disability Research. (2004). Kingdom of Saudi Arabia provision code
for persons with disabilities. Riyadh, Saudi Arabia: Prince Salman Center for Disability
Research.
Protheroe, N. (2005). Technology and student achievement. Principal-Arlington, 85(2), 46.
Quenneville, J. (2001). Technology tools for students with learning disabilities: Infusion into
inclusive classrooms. Preventing School Failure, 45(4), 167-170.
Quinn, B., Behrmann, M., Mastropieri, M., & Chung, Y. (2009). Who is using assistive
technology in schools? Journal of Special Education Technology, 24.
Ramdoss, S., Lang, R., Mulloy, A., Franco, J., O'Reilly, M., Didden, R., & Lancioni, G. (2011).
Use of computer-based interventions to teach communication skills to children with
autism spectrum disorders: A systematic review. Journal of Behavioral Education, 20(1),
55-76. doi: 10.1007/s10864-010-9112-7.
Ramdoss, S., Machalicek, W., Rispoli, M., Mulloy, A., Lang, R., & O'Reilly, M. (2012).
Computer-based interventions to improve social and emotional skills in individuals with
autism spectrum disorders: A systematic review. Developmental neurorehabilitation,
15(2), 119-135. doi:10.3109/17518423.2011.651655
Raskind, M. H. (2008). Assistive technology for kids with LD: An overview. Our E-ssential
Guide to Assistive Technology. GreatSchools, Inc., Retrieved from:
http://www.disabilityrightsca.org/pubs/Assistive_Technology_Parents_Guide.pdf
Ratey, J. J. (2001). A user’s guide to the brain. New York, NY: Vintage Books.
Rattaz, C., Ledesert, B., Masson, O., Ouss, L., Ropers, G., & Baghdadli, A. (2012). Special
education and care services for children, adolescents, and adults with autism spectrum

213

disorders in France: Families’ opinion and satisfaction. Autism. doi:
10.1177/1362361312460952
Razali, N. M., Toran, H., Kamaralzaman, S., Salleh, N. M., & Yasin, M. H. M. (2013). Teachers'
perceptions of including children with autism in a preschool. Asian Social Science, 9(12
SPL ISSUE), 261-267.
Reed, F. D. D., Hyman, S. R., & Hirst, J. M. (2011). Applications of technology to teach social
skills to children with autism. Research in Autism Spectrum Disorders, 5(3), 1003-1010.
Richtel, M. (2011, September 3). In classroom of future, stagnant scores. The New York Times.
Retrieved from http://www.nytimes.com/2011/09/04/technology/technology-inschools
faces-questions-on-value.html?pagewanted=all.
Ringstaff, C., & Kelley, L. (2002). The learning return on our educational technology investment:
A review of findings from research.
Rispoli, M. J., Franco, J. H., Van Der Meer, L., Lang, R., & Camargo, S. (2010). The use of
speech generating devices in communication interventions for individuals with
developmental disabilities: A review of the literature. Developmental
Neurorehabilitation, 13, 276–293.
Rodriguez, A. M. (2011). Autism spectrum disorders. Minneapolis, MN: Twenty-First Century
Books.
Rogers E. M. 1983. Diffusion of innovation (2nd. New York: Free Press. Google Scholar
Rogers, E. M. (1962). Diffusion of innovations (1st ed.). New York: Free Press of Glencoe.

214

Rogers, E. M. (1983). Diffusion of innovations (3rd ed.). New York: Free Press of Glencoe.
Rogers, P. L. (2000). Barriers to adopting emerging technologies in education. Journal of
Educational Computing Research, 22(4), 455–472. Retrieved from
http://jrnledcompresearch.com/index.php/jecr
Ruble, L. A., & McGrew, J. H. (2007). Community services outcomes for families and children
with autism spectrum disorders. Research in Autism Spectrum Disorders, 1(4), 360-372.
Russell, M., O’Dwyer, L. M., Bebell, D., & Tao, W. (2007). How teachers’ uses of technology
vary by tenure and longevity. Journal of Educational Computing Research, 37(4), 393417.
Salloom, I. H. (1995). Education in Saudi Arabia (2nd ed.) Beltsville, MD: Amana Publications.
Sansosti, F. J., & Powell-Smith, K. A. (2008). Using computer-presented social stories and video
models to increase the social communication skills of children with high-functioning
autism spectrum disorders. Journal of Positive Behavior Interventions, 10(3), 162-178.
Saudi Economic Vision 2030 (2016) Saudi Arabia Vision 2030. Available at: http://
vision2030.gov.sa/en
Savolainen, H., Engelbrecht, P., Nel, M., & Malinen, O. P. (2012). Understanding teachers’
attitudes and self-efficacy in inclusive education: Implications for pre-service and inservice teacher education. European Journal of Special Needs Education, 27(1), 51-68.
Sax, L. J., Gilmartin, S. K., & Bryant, A. N. (2003). Assessing response rates and nonresponse
bias in web and paper surveys. Research in higher education, 44(4), 409-432.

215

Scheeler, M., Congdon, M., & Stansbery, S. (2010). Providing immediate feedback to coteachers
through bug-in-ear technology: An effective method of peer coaching in inclusion
classrooms. Teacher Education and Special Education, 33(1), 83–96.
Scherer, M. J. (2004). Connecting to learn: Educational and assistive technology for people with
disabilities. Washington: American Psychological Association.
Scheuermann, B., Webber, J., Boutot, E. A., & Goodwin, M. (2003). Problems with personnel
preparation in autism spectrum disorders. Focus on Autism and Other Developmental
Disabilities, 18(3), 197-206.
Schlosser, R. W. & Blischak, D. M. (2004). Effects of speech and print feedback on spelling by
children with autism. Journal of Speech, Language, and Hearing Research, 47(4) 848862.
Schoepp, K. (2004). Barriers to technology integration in a technology-rich environment.
Learning and Teaching in Higher Education: Gulf Perspectives 2, 1-20.
Schoepp, K. (2005). Barriers to technology integration in a technology-rich environment.
Learning and Teaching in Higher Education: Gulf Perspectives, 2(1), 1–24.
Schroeder, S., Curcio, R., & Lundgren, L. (2019). Expanding the learning network: How teachers
use Pinterest. Journal of Research on Technology in Education, 51(2), 166–186.
doi:10.1080/15391523.2019.1573354
Schuck, S., Emmerson, N., Ziv, H., Collins, P., Arastoo, S., Warschauer, M., ... & Lakes, K.
(2016). Designing an iPad app to monitor and improve classroom behavior for children
with ADHD: iSelfControl feasibility and pilot studies. PloS one, 11(10), e0164229.

216

Sean J. O’Neill, Sinéad Smyth, Alan Smeaton & Noel E. O’Connor (2019): Assistive technology:
Understanding the needs and experiences of individuals with autism spectrum disorder
and/or intellectual disability in Ireland and the UK, Assistive Technology
Shaffer, D. E. (2013). Language teaching and learning with technology: Student use, teacher
beliefs. Journal of US - China Public Administration, 10(9) Retrieved from
http://search.proquest.com/docview/1492965841?accountid=35812
Shaffer, D. E. (2013). Language teaching and learning with technology: Student use, teacher
beliefs. Journal of US - China Public Administration, 10(9) Retrieved from
http://search.proquest.com/docview/1492965841?accountid=35812
Shah, N. (2011). Special education pupils find learning tool in iPad applications. Education week,
30(22), 1-16.
Shane, H. C., & Albert, P. D. (2008). Electronic screen media for persons with autism spectrum
disorders: Results of a survey. Journal of autism and developmental disorders, 38(8),
1499-1508.
Shane, H. C., Laubscher, E. H., Schlosser, R. W., Flynn, S., Sorce, J. F., & Abramson, J (2012).
Applying technology to visually supported language and communication in individuals
with autism spectrum disorders. Journal of Autism and Developmental Disorders, 42,
1228-1235. doi: 10.1007/s10803-011-1304-z
Shapley, K. S., Sheehan, D., & Maloney, C. Caranikas-Walker (2010). Evaluating the
implementation fidelity.

217

Shattuck, P. T., Orsmond, G. I., Wagner, M., & Cooper, B. P. (2011). Participation in social
activities among adolescents with an autism spectrum disorder. PloS one, 6(11), e27176.
Shaw, K. (2011). Students and cell phones: Controversy in the classroom. Associated Content.
Retrieved

May,

26,

2013

from

http://bluevaletgj2o.pbworks.com/f/Student+Cell+Phone+Use.pdf
Sheingold, K., & Hadley, M. (1990). Accomplished teachers: Integrating computers into
classroom practice.
Siklos, S., & Kerns, K. A. (2007). Assessing the diagnostic experiences of a small sample of
parents of children with autism spectrum disorders. Research in developmental
disabilities, 28(1), 9-22.
Simpson, C. G., McBride, R., Spencer, V. G., Lodermilk, J., & Lynch, S. (2009). Assistive
technology: Supporting learners in inclusive classrooms. Kappa Delta Pi Record, 45(4),
172-175.
Simpson, R. L., Mundschenk, N. A., & Heflin, L. J. (2011). Issues, policies, and
recommendations for improving the education of learners with autism spectrum
disorders. Journal of Disability Policy Studies, 22(1), 3-17.
Singh, R., & Means, B. (1994). Technology and education reform. Retrieved June, 12, 2010.
Smith, B. R., Spooner, F., & Wood, C. L. (2013). Using embedded computer-assisted explicit
instruction to teach science to students with autism spectrum disorder. Research in Autism
Spectrum Disorders, 7(3), 433-443.
Smith, R. O. (2000). Measuring assistive technology outcomes in education. Diagnostique, 25(4),
273-290.

218

Sorrell, C. A., Bell, S. M., & McCallum, R. S. (2007). Reading rate and comprehension as a
function of computerized versus traditional presentation mode: A preliminary
study. Journal of Special Education Technology, 22(1), 1-12.
Stachowiak, J. R., & Estrada-Hernández, N. (2010). Improving assistive technology training in
teacher education programs: The Iowa model. In Handbook of research on human
cognition and assistive technology: Design, accessibility and transdisciplinary
perspectives (pp. 286-298). IGI Global.
Stead, J. (2009). Toward true equality of educational opportunity: Unlocking the potential of
assistive technology through professional development. Rutgers Computer and
Technology Law Journal, 35(2), 224-254.
Stitzlein, S. M., & Quinn, S. (2012, April). What can we learn from teacher dissent online?. In The
Educational Forum (Vol. 76, No. 2, pp. 190-200). Taylor & Francis Group.
Stoner, J. B., Parette, H. P., Watts, E. H., Wojcik, B. W., & Fogal, T. (2008). Preschool teacher
perceptions of assistive technology and professional development responses. Education
and training in Developmental Disabilities, 77-91.
Subihi, A. (2014). Saudi special education student teachers' knowledge of augmentative and
alternative communication (AAC). International Journal of Special Education, 28(3), 93103.
Subihi, A. (2014). Saudi special education student teachers' knowledge of augmentative and
alternative communication (AAC). International Journal of Special Education, 28(3), 93103.

219

Sundeen, T. H., & Sundeen, D. M. (2013). Instructional technology for rural schools: Access and
acquisition. Rural Special Education Quarterly,32(2), 8-14.
Sze, S. (2009). A literature review: Pre-service teachers' attitudes toward students with disabilities.
Education, 130(1), 53-57.
Sze, S. (2009). The effects of assistive technology on students with disabilities. Journal of
Educational Technology Systems, 37 (4), 419-429.
Taylor, B. A., Hughes, C. E., Richard, E., Hoch, H., & Coello, A. R. (2004). Teaching teenagers
with autism to seek assistance when lost. Journal of Applied Behavior Analysis, 37, 7982. doi:10.1901/jaba.2004.37-79
Taylor, J. L., & Seltzer, M. M. (2011). Employment and post-secondary educational activities for
young adults with autism spectrum disorders during the transition to adulthood. Journal
of autism and developmental disorders, 41(5), 566-574.
Teddlie, C., & Tashakkori, A. (2009). Foundations of mixed methods research: Integrating
quantitative and qualitative approaches in the social and behavioral sciences. Thousand
Oaks, CA: Sage
Teo, T. (2008). Modelling technology acceptance in education: A study of pre-service teachers.
Computers & Educational Technology & Society, in press.
Terrell, S. (2015). Writing a proposal for your dissertation: guidelines and examples. New York:
Guilford Press.

220

The Special Edge (2003). No Child Left Behind and its implication for students with disabilities.
The Special Edge, 16(2). Sonoma State University. California Institute on Human Services
Thomas, K. C., Morrissey, J. P., & McLaurin, C. (2007). Use of autism-related services by
families and children. Journal of Autism and Developmental Disorders, 37(5), 818-829.
Thorburn, D. (2004). Technology integration and educational change: Is it possible? Retrieved
from the University of Saskatchewan Educational Communications and Technology
website: http://www.usask.ca/education/coursework/802papers
Todis, B. (1996). Tools for the task? Perspectives on assistive technology in educational settings.
Journal of Special Education Technology, 13(2), 49-61.
Tondeur, J., De Bruyne, E., Van Den Driessche, M., McKenney, S., & Zandvliet, D. (2015). The
physical placement of classroom technology and its influences on educational practices.
Cambridge Journal of Education, 45(4), 537-556.
Travis, J., & Geiger, M. (2010). The effectiveness of the Picture Exchange Communication System
(PECS) for children with autism spectrum disorder (ASD): A South African pilot
study. Child Language Teaching and Therapy, 26(1), 39-59.
Trochim, W., Donnelly, J., & Arora, K. (2015). Research methods: The essential knowledge base
(2nd ed.). Boston, MA: Cengage.
Trust, T., Krutka, D.G., & Carpenter, J.P. (2016). “Together we are better”: Professional learning
networks

for

teachers.

Computers

&

Education,

102,

15–34.

doi:10.1016/j.compedu.2016.06.007

221

Twidle, J., Sorensen, P., Childs, A., Godwin, J., & Dussart, M. (2006). Issues, challenges and
needs of student science teachers in using the Internet as a tool for teaching. Technology,
Pedagogy and Education, 15(2), 207-221.
U.N. (2015). Convention on the Rights of Persons with Disabilities. Https://Www.Hrc.Gov.Sa/EnUs/Humanrightsinsaudi/Pages/Disability.Aspx.
U.S. Department of Education (2015). Dear colleague letter on free and appropriate public
education (FAPE). Retrieved from http://
www2.ed.gov/policy/speced/guid/idea/memosdcltrs/index. html?exp=0#memos.
U.S. Department of Education. (2000). Teachers' tools for the 21st century: A report on teachers'
use of technology. Washington, D.C.: Office of Educational Research and Improvement,
National Center for Education Statistics.
UNESCO (2012). UNESCO Strategy on Teachers (2012-2015). Retrieved from
http://en.unesco.org/themes/teachers
Van Barneveld, C. (2008). What works? Research into practice. Using data to improve student
achievement. Retrieved from
http://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/Using_Data.pdf
Van LaarhoVen, T., & Conderman, G. (2011). Integrating assistive technology into special
education teacher preparation programs. Journal of Technology and Teacher
Education, 19(4), 473-497.
Varma, K., Husic, F., & Linn, M. C. (2008). Targeted support for using technology enhanced
science inquiry modules. Journal of Science Education and Technology,17(4), 341-356.

222

Virga, H. F. (2007). Urban special education teachers' perceptions of assistive technology and
its successful integration in the classroom: Linking attainment, importance, and
integration (pp. 1-150). University of Massachusetts Boston.
Virnes, M., Kärnä, E., & Vellonen, V. (2015). Review of research on children with autism
spectrum disorder and the use of technology. Journal of Special Education Technology,
30(1), 13-27.
Wachira, P., & Keengwe, J. (2011). Technology integration barriers: Urban school mathematics
teachers’ perspectives. Journal of Science Education and Technology, 20(1), 17-25.
Waddington, H., Sigafoos, J., Lancioni, G., O’Reilly, M., van der Meer, L., Carnett, A.,
Marschik, P. (2014). Three children with autism spectrum disorder learn to perform a
three-step communication sequence using an iPad-based speechgenerated device.
International Journal of Developmental Neuroscience, 39, 59- 67.doi:
10.1016/j.ijdevneu.2014.05.001
Wainer, A. L., & Ingersoll, B. R. (2011). The use of innovative computer technology for
teaching social communication to individuals with autism spectrum disorders. Research
in Autism Spectrum Disorders, 5(1), 96-107. doi:10.1016/j.rasd.2010.08.002.
Wang, F., & Reeves, T. C. (2003). Why do teachers need to use technology in their classrooms?
Issues, problems, and solutions. Computers in the Schools, 20(4), 49- 65.
Wang, L., Ertmer, P. A., & Newby, T. J. (2004). Increasing preservice teachers’ self-efficacy
beliefs for technology integration. Journal of Research on Technology in Education,
36(3), 231-250.

223

Watson, D. (2005). Understanding the relationship between ICT and education means exploring
innovation and change. Education and Information Technologies, 11(3-4), 199-216.
Wehmeyer, M. L. 1999. Assistive technology and students with mental retardation: Utilization
and barriers. Journal of Special Education Technology, 14: 48–58.
Weisner, T. (2014). Findings that matter: The many reasons why mixed methods add value to
research and practice. Keynote address, First Mixed Methods International Research
Association Conference, Boston, MA
Wetzel, K. (1993). Speaking to write: Can students with learning disabilities learn to use speech
recognition technology to enhance written communication. In LD Forum (Vol. 19, No. 1,
pp. 38-46).
Whitaker, T., Casas, J., & Zoul, J. (2015). What connected educators do differently. New York,
NY: Routledge.
Wilcox, M. J., Dugan, L. M., Campbell, P. H., & Guimond, A. (2006). Recommended practices
and parent perspectives regarding AT use in early intervention. Journal of Special
Education Technology, 21(4), 7-16.
Willis, S., & Brophy, J. (1974). Origins of teachers' attitudes toward young children. Journal of
Educational Psychology, 66(4), 520.
Windschitl, M., & Sahl, K. (2002). Tracing teachers’ use of technology in a laptop computer
school: The interplay of teacher beliefs, social dynamics, and institutional
culture. American educational research journal, 39(1), 165-205.

224

Wojcik, B. W., Peterson-Karlan, G., Watts, E. H., & Parette, P. (2004). Assistive Technology
Outcomes in a Teacher Education Curriculum. Assistive Technology Outcomes and
Benefits, 1(1), 21-32.
Wong, M. E., & Cohen, L. (2012). Assistive technology use amongst students with visual
impairments and their teachers: Barriers and challenges in special education. NIE
Research Brief, 12(5), 1-4.
Wood, L., Thompson, J., & Root, J. R. (2015). Development of academic skills in childhood. In
D. Zager, D. Cihak & A. K. Stone- MacDonald (Eds.) Autism spectrum disorders:
Identification, education, and treatment (4th ed.). New York, NY: Routledge.
Xin, J. F., & Leonard, D. A. (2015). Using iPads to teach communication skills of students with
autism. Journal of autism and developmental disorders, 45(12), 4154-4164.
Young, K., Mannix McNamara, P., & Coughlan, B. (2017). Post-primary school teachers’
knowledge and understanding of autism spectrum disorders. Irish Educational Studies,
36(3), 399-422.
Zabala, J. (2010). Assistive technology and universal design for learning: Two sides of the same
coin. Retrieved from
http://cuip.uchicago.edu/~cac/nlu/tie536fall09/Assistive%20Technology%20and%20UD
L_TwoSideftheCoin.pdf

225

Zabala, J., Bowser, G., Blunt, M., Haitsell, K., Carl, D., Korsten, J., ... Reed, P. (2000). Quality
indicators for assistive technology services in school settings. Journal of Special
Education Technology, 15(4), 25-36.
Zablotsky, B., Black, L. I., Maenner, M. J., Schieve, L. A., & Blumberg, S. J. (2015). Estimated
prevalence of autism and other developmental disabilities following questionnaire
changes in the 2014 National Health Interview Survey.
Zager, D. (2005). Autism Spectrum Disorders: Identification, education, and treatment. 3rd ed.
Lawrence Erlbaum Associates, Inc.
Zhao, Y., & Bryant, F. L. (2006). Can teacher technology integration training alone lead to high
levels of technology integration? A qualitative look at teachers’ technology integration
after state-mandated technology training, [Supplemental material]. Electronic Journal for
the Integration of Technology in Education, 5, 53-62. Retrieved from http://ejite.isu.edu
/Volume5/Zhao.pdf
Zhao, Y., & Frank, K. A. (2003). Factors affecting technology uses in schools: An ecological
perspective. American educational research journal, 40(4), 807-840.
Zhou, L., Ajuwon, P. M., Smith, D. W., Griffin-Shirley, N., Parker, A. T., & Okungu, P. (2012).
Assistive technology competencies for teachers of students with visual impairments: A
national study. Journal of Visual Impairment & Blindness, 106(10), 656-665.
Ziegler, S. G. (2007). The (mis)education of Generation M. Learning, Media and Technology,
32(1), 69-81.

226

APPENDIX A: INSTITUTIONAL REVIEW BOARD

227

APPENDIX B: CONSENT FORM

228

Appendix B: Continued

229

Appendix B: Continued

230

APPENDIX C: APPROVAL LETTER FROM THE EDUCATION DEPARTMENT

231

APPENDIX D: INSTRUMENT

232

Appendix D: Continued

233

Appendix D: Continued

234

Appendix D: Continued

235

Appendix D: Continued

236

Appendix D: Continued

237

Appendix D: Continued

238

